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PREFACE. 



H 






Under direction of the Board of Trustees, the eighteenth 
annual report of the Missouri Botanical Garden is presented 
^ to the public. 

"^^^^"O The seventeenth volume was issued on November 6th, 

^^ 1906, which is to be regarded as the date of publication of 

« the scientific papers it contains, except that by Dr. Spaulding, 

Yj separates of which were distributed on August 31st, 1906, 

J and those by Dr. Hedgcock, separates of which were dis- 

tributed on September 27th, 1906. 

These reports are sent to scientific institutions and journals 

in exchange for publications or specimens desirable for the 

Garden, and, when possible, reprints of the botanical articles 

they contain are presented to botanists occupied with a study 

i of the subjects they refer to. Any of the Garden publications 

not out of print may be purchased at approximately the cost 

, of pubhcation from Mess. R. Friedlander & Sohn, Berlin, Ger- 

"'' many; W. Wesley & Son, London, England; or the undersigned. 

3 William Trelease. 



St. Louis, Mo., Oct. 10, 1907. 

(3) 



Digitized by VjOOQIC 



Digitized by 



Google 



CONTENTS. 



Paqe. 

1. Reports vor thb Year 1906:— 

a. Report of the Offioera of the Board 7 

h. Eighteenth Annual Report of the Director 11 

2. Scientific Papers: — 

a. The literature of Furcraea with a synopsis of the known 
species. — 

By J, R. Drummond 25 

6. Branch cankers of rhododendron. — 

By Hermann von Schrenk 77 

e. On frost injuries to sycamore buds. — 

By Hermann von Schrenk 81 

d. The germination of Hydrastis canadensis. — 

By Henri Hus 85 

a. An abnormal Odontoglossum Gervantesii. — 

By Henri Hus 95 

/. Virescenoe of Oxalis stricta. — 

By Henri Hus 99 

g. Effect of light upon the germination of spores and the 
gametophyte of ferns. — 

By H, C. Life 109 

h. Plantae Lindheimerianae. Part in. — 

By J. W. Blankinahip 123 

t. Additions to the genus Yucca. — 

By WiUiam Trdease 225 

j. Agave macroacantha and allied Eugaves. — 

By WiUiam TreUaae 231 

(5) 



Digitized by 



Google 



LIST OF ILLUSTRATIONS. 



Frontispiece: Ferdinand Lindheimer. 

Light and shade Facing p. 7 

Cat-taUs " " 11 

By the waterside " " 19 

The cabin on the Comal " "123 

Plates 1-4 Following p. 75 

Plate 5-6 " "80 

Plate 7 " "83 

Hates " "94 

Plate 9 " "97 

Plates 10-11 " "108 

Plates 12-17 " "230 

Plates 18-34 " "256 

(6) 



Digitized by 



Google 



Digitized by 



Google 



LIGHT AND SHADK. 



Digitized by 



Google 



REPORTS FOR THE YEAR 1906. 



REPORT OF THE OFFICERS OF THE BOARD. 

SUBMITTED TO THE TRUSTEES JANUARY 9, 1907. 

To the Board of Trustees of the Missouri Botanical Garden: 

We submit for your consideration the financial results for 
the year ending December 31st, 1906. 

The receipts from rentals are $6,310.31 above those of the 
year 1905 and, on account of increased rentals on certain 
properties, we anticipate a further increase of $5,000.00 
during the coming year. All of the properties of the Board 
have been kept in good repair and all are occupied with the 
exception of two small pieces, bringing in a rental when 
tenanted of $55.00 per month. 

We have disposed of 260 feet fronting on Flora Boulevard 
for a total sum of $20,097.00 and already residences have 
been erected on most of the ground sold. 

The Board, in order to extend its holdings at No. 514 
Washington Avenue through to St. Charles Street, pur- 
chased a piece of ground fronting on St. Charles Street, 14J 
feet by a depth of 75 feet, improved with a three-story build- 
ing, for $37,500.00, which we have leased for a term of 25 
years at the rate of 4.80% net on the purchase price, in con- 
nection with our former holding. 

We have also leased, for a term of 99 years from January 
1st, 1908, the premises known as No. 608 Olive Street, at 
an annual rental of $10,000.00 net, which is an increase of 
100% over the price we are receiving at present. 

The demands for special taxes for streets and sewer im- 
provements have been unusually light, amounting to only 

(7) 
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8 MISSOURI BOTANICAL GABDEN. 

$6,200.38 for the year, but the street improvements referred 
to m our last report, m addition to others, are imder 
way and wiU no doubt be finished during the year, as 
follows: — 

Old Manchester Road $20,000 00 

Tower Grove Avenue 25,000 00 

Klemm Street 800 00 

Vandeventer Avenue 800 00 

Spring Avenue 14,000 00 

Total $60,600 00 

The following amounts have been credited to the Stock 
Account: — 

Library $4,799 82 

Herbarium 5,363 30 

The annual bequests provided for in Mr. Shaw's will have 
been carried out with the exception of the flower show, none 
being held, at a cost of $2,323.00. 

The Board has had imder consideration for some years 
the securing of an oil portrait of Mr. Henry Shaw, there 
being no good likeness in existence. Diuing the past year 
a full length life size portrait has been painted by Mr. R. 
E. Miller of Paris, late of St. Louis, from portraits and photo- 
graphs and corrected in accordance with suggestions offered 
by friends of Mr. Shaw, which is considered a perfect likeness. 
This portrait has been temporarily deposited at the Museum 
of Fine Arts located in Forest Park until a suitable location 
is found at the Garden. 

RECIBZPTS. 

Rentals $127,053 25 

Unearned rentals 4,825 00 

Interest and dividends 3,850 65 

Garden pasturage above expenses, etc. . . 95 60 

Garden hand-book sales 179 00 

Publication sales 8 28 



Total income collections .... $136,011 78 
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REPORT OF THE OFFICERS OF THE BOARD. 9 

Brought fonoard $136,011 78 

Sales of real estate under decree of court $20,097 00 

Bills receivable 6,000 00 

Insurance on buildings damaged .... 4,322 28 

Shaw School of Botany, rent 3,900 00 34,319 28 

Total receipts $170,331 06 

Cash on hand December 3l8t, 1905 . 2,294 68 

$172,625 74 

DiBBtmsmiBmB. 

Garden Accoimt, 
Labor pay-roll .... $19,475 76 
Students' pay-roU . . . 1,601 94 

Office assistance .... 1,705 00 $22,782 69 

Fuel 1,818 78 

Water 248 50 

Repairs and supplies 1,811 26 

Plants and seeds 898 31 $27,559 54 

Herbarium Account, 

Salaries 1,157 15 

Fuel 166 33 

Current expenditure 1,512 28 2,835 76 

Library Account, 

Salaries 2,750 90 

Fuel 184 62 

Current expenditure 1,998 76 4,934 28 

Office Account, 

Salaries 4,698 95 

Fuel . . . . ' 113 60 

Current expenditure 462 76 5,275 31 

Research Account, 

Salaries 1,496 06 

Current expenditure 108 39 1,604 45 

Scholarship Account, 

Instruction 726 25 

Care of Lodge 240 00 

Fuel 37 75 

Current expenditure 128 72 1,132 72 

Total maintenance $43,342 06 

Garden improvement. 

North American synopsis, brook ... 510 20 

Total amount expended on Garden $43,852 26 
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10 MISSOURI BOTANICAL GARDEN. 

Bnmght fonoard $43,852 26 

Publication Account, 

Seventeenth annual volume 1,673 36 1,673 36 

Property Expenses, 

State, school, city and sprinkling tax . . 37,271 28 

Streets, sidewalks and sewers .... 6,200 38 

Insurance 5,253 23 

Repaire 6,763 71 55,488 60 

Office Expenses, 

Salaries 4,200 00 

Office pent 900 00 

Printing, advertising, telephone, etc. . . 603 00 5,703 00 

Bequests, 

Annual Flower Sermon 200 00 

Gardeners' Banquet 508 58 

Trustees' Banquet 080 85 

Washington University, School of Botany. 633 57 2,323 00 

Sundries, 

Real estate 37,500 00 

Bonds, stocks and certificates .... 2,800 00 

Legal expenses 987 45 

Repairs to building damaged by fire . . 4,172 28 

Shaw School of Botany, rent, etc. . . . 3,961 75 

Commissions 5,365 00 

Portrait of Henry Shaw 1,068 00 55,854 48 



$164,894 70 
Cash on hand December 31st, 1906 . 7,731 04 

$172,625 74 

Respectfully submitted, 

R. J. Lackland, President. 
Attest: 

A. D. CiTNNiNOHAM, Secretary. 
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EIGHTEENTH ANNUAL REPORT OF THE DIRECTOR, 

SUBMITTED TO THB TRUSTEES JANUARY 9, 1907. 

To ihe Board of Trustees of the Missouri Botanical Garden: 

The following report on the Missouri Botanical Garden 
and the School of Botany connected therewith is respect- 
fully submitted in compliance with the rules of the Board. 

GARDENING. 

In its general features, the decorative gardening of the 
past year was a repetition of that of several preceding seasons. 
Tulips occupied the parterre in the spring, and choice foliage 
plants during the rest of the open season, a large bed being 
devoted to each named variety, planted in mass. Rather 
more roses than usual were grown, and a rearrangement of 
the synoptical rose beds fronting the Linnean House greatly 
increased their beauty. The planting of the lily ponds was 
also done more effectively than usual, and the larger pond, 
in which the two species of Victoria were grown side by side, 
has rarely been as attractive as during the season just 
closed. 

The synopsis of about 1,400 North American plants, fol- 
lowing the Bentham and Hooker sequence of families, and 
planted in an open park arrangement,* was this year thrown 
open to the public and has attracted much attention. As 
its trees increase in size, this tract of some twenty acres is 
destined to become one of the most beautiful parts of the 
Garden, as it already is one of the most interesting to bo- 
tanical visitors. Ultimately, an entrance-way opposite the 
gate of Tower Grove Park is planned, which will admit 



* Rept. Mo. Dot. Gard. 8 : 38. 17 : 16. 
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12 MISSOURI BOTANICAL GARDEN. 

visitors to the initial group of plants, the Ranimculaceae, 
from which a. walk leads through the synopsis, returning 
to near the starting point where it ends with the Pterido- 
ph3rtes. Pending the opening of this entrance, visitors are 
admitted to the North American tract from the southern 
end of the old arboretum, and pass along the eastern side 
of the new part to the beginning, if they wish to follow the 
indicated sequence of plant families. 

At the place of departure from the arboretum and flower 
garden an enclosed experimental garden has been formed, 
and aroimd this in botanical order are compactly bedded 
1,654 species of plants, chiefly hardy herbaceous perennials, 
for most of which regular use has not yet been found in either 
the synopsis or decorative beds. This trial groimd is supple- 
mented by small but instructive collections of forage plants, 
farm crops, bee plants, and savory herbs. In the north- 
eastern part of the park devoted otherwise to North American 
plants, and not far from these testing and economic groimds, 
a triangular space enclosed by shrubbery has been planted 
to a collection of 325 medicinal plants, grouped according 
to their reputed physiological properties. During the past 
season the center of this area has been used for a small col- 
lection of species and their varieties, showing in contrast the 
presence or absence of certain characters, — e. gr., pubescence 
and the absence of hairs, spines and their absence, colored 
flowers and albinos, etc. All of these specifically instructive 
additions to the primarily decorative parts of the Garden 
are proving to possess an attractiveness to visitors nearly 
equal to that of the more showy older features, which are 
themselves so arranged and labeled as to give instruction 
while affording pleasure. 

As in 1905, chrysanthemums were grown on a large scale 
during the season, and for the fortnight ending with Novem- 
ber 24th a collection of 316 varieties, represented by about 
4,000 well grown plants, was displayed under a tent nearly 
100 feet in diameter which covered the larger part of the 
parterre. The plants were artistically arranged, and so 
grouped as to illustrate the principal types of blossom rec- 
ognized by chrysanthemum experts. According to an 
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EIGHTEENTH ANNUAL REPORT OF THE DIRECTOR. 13 

interview reported in one of the daily papers, the exhibit 
was said by a cultured Japanese visitor "to equal if not 
surpass the most luxuriant royal exhibits of Japan." The 
weather during the time that these plants were displayed 
was phenomenally bad. The maximum temperature ranged 
between 30® and 46® F., except once, when it reached 59®, 
and the minimum lay between 19® and 35® F., except for 
one night when it marked 41®. Nearly half of the time a 
dense pall of smoke overhung the city, and for a consider- 
able part of three days artificial lights were necessary in the 
Garden office. One day the ground was covered with 2i 
inches of snow. It rained on three days; and through two 
other whole days a heavy sleet storm prevailed. Out of 
the entire twelve days, there were but three that could be 
called pleasant, and they were cold and frosty. I wish 
especially to thank the gardeners and garden pupils who, 
after having grown the plants to perfection, cared so well 
for them under a thin shelter of canvas that nearly all con- 
tinued in good condition for the entire fortnight, and who 
through the same period aided visitors or stood uncom- 
plainingly in the cold awaiting a demand for their services. 
The press, as always, was of much assistance in calling public 
attention to the flowers; and, as was the case last year, 
the street car company hung special placards on many of 
its cars. My thanto for these helps in bringing the attrac- 
tions of the Garden before the public cannot be too strongly 
expressed. Above all, I desire to record my appreciation 
of the assistance rendered by Captain Robert McCulloch, 
of the United Railways Company, who, when the smoke- 
cloud made it impossible for those who came to the Garden 
to see anything, and when ordinary service could not be 
promised within less than two or three days, installed an 
ample circuit of electric lights in the tent in less than two 
hours from the time that his aid was asked. 

Notwithstanding the storms and darkness, 16,932 per- 
sons saw the chrysanthemums. For the first time in its 
history, the Garden was opened (for this feature) until ten 
o'clock at night on the last eight days of the %exhibition 
and although half of the open evenings were stormy, 2,657, 
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or 15 per cent, of the visitors noted above, came in the even- 
ing. It is safe to say that very few of these evening visitors 
could have seen the chrysanthemums at all if the lighting 
of the tent had not made possible its opening to them at 
night. 

Plant and seed accessions for the year, aside from Garden 
propagations and collections, number 291, comprising 17,123 
plants or packets of seeds. Of these, 8,568, representing 
214 of the accession entries and valued at S511.20, were pre- 
sented or received in exchange for similar material or for Gar- 
den publications; and 6,324, representing 52 entries, were 
purchased, the Secretary's books showing an expenditure 
of $898.31 for such purchases, including transportation and 
other charges. The Garden collections, exclusive of seeds 
for exchange purposes, number 1,774 plants, valued at 
$150.47, and 457 packages of seeds, valued at $24.35. Gar- 
den propagations amounted to 27,702 plants, valued at 
$1,939.14. 

The exchange list issued by the Garden in December, 
1905, included 1,382 species or varieties, and correspondents 
have been given 4,935 packets of seeds, valued at $248.20, 
selected from this list; also 984 plants, valued at $147.50. 
Surplus plants, including some of those removed from the 
ground on the approach of winter, have been distributed 
to charities and the public schools. At the close of the chrys- 
anthemum show the plants not needed by the Garden were 
likewise given to charities, together with a large number of 
cut flowers. The number of plants so distributed through 
the year amounts to 846. 

The records show that 1,587 species or varieties were 
added to the collection of living plants during the year, 
while 491 were lost or discarded, leaving a net gain of 1,096; 
the total at the end of the year being 17,072, in contrast 
with the 15,976 noted for the preceding year.* The larger 
part of the increase falls in the hardy herbaceous and succu- 
lent departments. 



* Rept. Mo. Bot. Gard. 17 : 29. 
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THE WEATHER. 

The temperature on the whole has been favorable through 
the year. Once more a fairly cool summer is to be recorded, 
the daily mean for August equaling the average, and that 
for June and July falling below the average by three degrees. 
For comparison, the minimum and the shade and solar 
maxima for each month are likewise platted on the ac- 
companying diagram (A), which, except for the solar maxi- 
mum, is based upon the monthly sheets issued by the local 
office of the Weather Bureau. It will be observed that 
although extremely cold weather was not experienced, 
the mean for February was two degrees below the average, 
while March reached the customary February average: — 
a condition practically translated into unusually high ex- 
penses for heating the plant houses and a decreased niunber 
of visitors for the latter month, which was stormy as well 
as cold. 

In contrast with these two conditions of temperature, 
the distribution of rainfall has been distinctly unfavorable 
to gardening, being far below the average during the most 
important season, from April to June inclusive, the drought 
continuing through July, and being then equalized by short 
heavy showers rather than slow soaking rains until toward 
the close of the growing season. The total precipitation 
for the year (Diagram B) amounts to 1.54 inches less than 
the earlier average, as given by the Weather Bureau. 

visnoRS. 

The total number of visitors for the year reached 117,553 
— a figure not before equaled except in the World's Fair 
year. Of this total, 27,831 were recorded for the open Sun- 
day afternoon in June, and 12,215 for the open Sunday 
afternoon in September, the remaining 77,507 being week- 
day visitors. Diagram C shows the distribution of the 
latter through the season, contrasted with the average 
for the period covered by records (except for the aberrant 
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years 1902* and 1904,t the very unusual number of No- 
vember visitors last year:|: being also omitted from the aver- 
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age curve). The deterrent effect of the cold and stormy 
weather of March and of the rainfall of September have 
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as evidently modified this diagram as have the favoring 
weather conditions during most of the spring and summer, — 



* Kept. Mo. Bot. Gard. 14 : 17. 
X Kept. Mo. Bot. GanL 17 : 32. 
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the unusual number of visitors in November being due to 
the advertised display of chrysanthemums already men- 
tioned. The relation of Sunday to week-day visitors, who 
this year reached 34 per cent of the total, is graphically 



DIAGRAM D. 




BT7NDAT yiBITORS. 



shown on Diagram D. During the year, 716 copies of the 
little Handbook of the Garden were bought by visitors. 



THE HERBARIUM. 

As in 1905, the herbarium has been enlarged by the ad- 
dition of much important material, including the usual 
current collections procured by purchase. Early in the 
season the herbarium of the late Julien Reverchon was 
bought, and perhaps one-fourth the collection, especially 
rich in the plants of Texas, has been moimted. Other 
large items of the year have been 4,600 additional sheets 
of the Eggert Herbarium, 3,356 sheets of local specimens 
collected by the late Nicholas Riehl, acquired many years 
since by Mr. Shaw but not heretofore included in the cen- 
sus of the herbarium, and 925 duplicate western plants 
collected by Dr. David Griffiths and presented by the Na- 
tional Herbarium. 

The incorporated additions for 1906 amount to 35,422 
sneets of specimens, of which 6,726, valued (unmounted) 
at ^36.30, were presented or received by way of exchange; 
2,812, valued at $140.60, were collected by employees; and 
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25,884 were bought, the expenditure for specimens and 
material amounting to $1,512.28. 
The herbarium, so far as now mounted, consists of: — 

The Engelmann Herbarium (all groups) .... 07,850 specimens. 
The General Herbarium: — 
Higher plants. 

The J. J. Bemhardi Herbarium 61,338 

The Henry Eggert Herbarium* 23,494 

The J. H. Redfield Herbarium . 16,447 

The Sturtevant and Smith Her- 
barium 7,446 

The Gustav Jenny Herbarium . 4,789 

The A. W. Chapman Herbar- 
ium* 3,636 

The Julien Reverchon Herbai^ 

ium* 5,809 

The Nicholas Riehl Herbariimi . 3,356 

Other specimens 288,727 414,942 

Thallophjrtes. 

The J. J. Bemhardi Herbarium* 610 

The Gustav Jenny Herbarium . 1,659 

The S. M. Tracy Herbarium* . 4,312 

The Wm. Trelease Herbarium . 11,000 

Other specimens 28,885 46,466 *' 



Making a total of . . . 559,267 " 

Valued at ... . $83,890 05t 

Details concerning the larger exsiccatae of the herbarium 
are given in an earlier report,t and need not be repeated 
here, as only small current additions are to be noted. 

As supplementing the herbarium and the shelved or in- 
corporated exsiccatae, the following material should be 
mentioned: — 

ADDED IN 1906. 

Wood, seeds, etc., purchased from the St. Louis 

Public Museum nominally valued at $ 50 00 



* So far as jret incorporated. 

t This valuation, at the rate of $15.00 per hundred mounted sheets. 

t Rept. Mo. Bot. Gard. 16 : 21. 
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Brought forward ...S5000 

PBBVIOXTBLT BEPORTBD. 

Wood specimens of various sizes . . . 800 valued at S 55 00 
Wood veneers. 

Spurr's cabinet of veneers from the 

Jesup collection 541 veneers, 

Hough, American Woods, 10 fascicles, 750 " 

Michel, Feine Holzschnitte, 2 '' 285 " 

NOrdlinger, Querschnitte, 11 " 1,100 " 

Sykyta, Das Holz . . 1 " 25 " 

Tokyo Imperial Museum, 

Useful Woods . . . 1 " 255 " 



Together ... 25 " 2,956 " valued at $175 00 
Microscope slides. 

Penhallow, N. A. Coniferae . . . 268 slides, 

Other slides 1,583 " 



Together 1,851 " valued at $410 00 



Total valuation $690 00 



THE LIBRARY. 

Current library work has continued through the past 
year on about the same basis as in 1905. The list of bio- 
logical serials, reported on a year ago, though still unfinished 
has now been brought very near the point where its pub- 
lication can be considered. In addition to the prepara- 
tion of this list, various sections of the Ubrary have been 
revised, and during the year some 7,700 of the catalogue 
cards have been replaced by new and verified cards. 

Additions number 938 books, valued at $1,698.25, and 
2,150 pamphlets, valued at $382.20, presented or received 
in return for Garden publications; and 294 books and 239 
pamphlets bought, the expenditure for purchases and 
binding amoimting to $1,786.29. One of the most inter- 
esting of the accessions of the year is a series of publica- 
tions on chrysanthemums and dahlias, presented by Mr. 
Wilhelm Miller, associate editor of the Cyclopedia of Amer- 
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ican Horticulture, and accompanied by extensive manu- 
script notes accumulated during his study of these plants 
for the Cyclopedia. 

The card index has been enlarged by the addition of 
90,817 cards, of which 78,520 were written by employees; 
11,434 were purchased; and 863 were presented. 

The distinct serial publications now received number 
1,359, of which 95 are bought, and 1,264, issued by 905 
institutions or publishers, are received in exchange for the 
Reports of the Garden. This number is 122 larger than 
that reported a year since, partly through the addition of 
new journals and partly because of the restoration of ex- 
change relations which had lapsed. 

As now constituted, the library contains: — 

Pamphlets 31,577 

Books 23,241 



54,818 valued at . . . 982,400 73 
lianuscript volumes ... 77 " " . . . 910 00 



Total . . 54,895 " "... $83,310 73 
Index cards 571,253 " "... 5,712 53 



Total valuation of library $89,023 26 

RESEARCH AND THE USE OF FACILITIES. 

Such time as could be spared from their immediate duties 
has been given to investigation by a number of Garden 
employees, by whom scientific papers have been published 
or are in course of preparation. The use of Garden facil- 
ities by visiting botanists and the loaning of material to 
those unable to come to St. Louis but desiring it for their 
studies, have been on about the same scale as for several 
preceding years. 
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THE HENRY SHAW SCHOOL OP BOTANY. 

The teaching staff and electives offered remain as reported 
a year since.* The enroUment for the first term of 1906-7 
was as follows: — 

"Biology 1," 14; "Botany 1," 5; "Botany 3," 4; 
"Botany 9/' 3, — a total of twenty-six students, of whom 
the fourteen first noted give about equal time to botany and 
zoology, the others taking one full botanical course each. 

At the 1906 Commencement of Washington University 
the degree of Doctor of Philosophy was conferred on Mr. 
George G. Hedgcock and Mr. Perley Spaulding, whose 
major work was in the field of botany, and whose theses form 
part of the Seventeenth Report of the Garden. There are 
now enrolled at the University one candidate for the Mas- 
ter's degree and one for the Doctor's degree, with botany 
as a major study. 

GARDEN PUPILS. 

No changes have been made in the course of instruction 
in gardening, or in the teaching staff, and the pupils re- 
main as last year, except that in July Mr. William A. Federer, 
who had held a scholarship since April 1, 1904, left the Gar- 
den to accept a position in an engraving establishment. 

THE GARDEN STAFF. 

The only changes in the office force to be reported are the 
engagement of Professor J. W. Blankinship in the latter 
part of the year, as Herbarium Assistant, to take the place 
vacated by the resignation of Mr. A. G. Johnson, who, after 
three years of very efficient service, returned to his studies 
and duties at the South Dakota Agricultural College; and 
the return of Miss N. L. Harris to her studies at the Univer- 



* Rept. Mo. Bot. Oard. 17 : 38. 
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sity of Kansas after two years of eflScient service as Cata- 
loguer in the Garden library. 

In March I had the pleasure of representing the Garden 
at the celebration of the fiftieth anniversary of the found- 
ing of the Academy of Science of St, Louis; and in April, 
by direction of the Board of Trustees, I had the further 
honor of oflGicially representing the Garden at the Franklin 
bicentennial celebration in Philadelphia, imder the aus- 
pices of the American Philosophical Society. Publications 
commemorative of both of these events have been placed 
in the Garden library. 

SPECIAL TESTAMENTARY PROVISIONS. 

Three special events provided for by the will of Mr. Shaw 
have taken place in 1906, as follows: — 

The annual flower sermon was preached in Christ Church 
Cathedral, St. Louis, on the morning of May 20th, by the 
Bight Reverend Davis Sessums, Bishop of Louisiana. 

The Trustees' banquet was given at the Southern Hotel, 
St. Louis, on the evening of Saturday, May 5th, 1906, a 
considerable number of the 140 persons present being mem- 
bers of the Classical Association of the Middle West and 
South, which was then meeting in the city. Mr. Chaplin 
presided, and speeches appropriate to the occasion were 
made by Dean A. F. West of Princeton University, Presi- 
dent R. H. Jesse of the University of Missouri, Professors 
W. G. Hale of the University of Chicago, M. S. Slaughter 
of the University of Wisconsm, W. W. Kelsey of the Uni- 
versity of Michigan and Walter Miller of Tulane University, 
and Mr. F. W. Lehmann of St. Louis. 

The seventeenth gardeners' banquet was given at the 
Hotel Jefiferson, St. Louis, on the evening of August 14th, 
1906. There were present 155 persons, of whom about 
one-half were members of the American Apple Growers' 
Congress, which was then holding its fourth annual meet- 
mg. The Director of the Garden presided. After dinner 
speeches were made by Hon. H. N. Dunlap, of Savoy, 
DUnois, President of the Congress; Mr. James Gumey, 
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Head Gardener Emeritus of the Garden; Professor T. J. 
Burrill, of the University of Illinois; Mr, H. C. Irish, Presi- 
dent-elect of the St, Louis Florists' Club; Professor C. H. 
Dutcher, of Warrensburg, President of the Missouri Hor- 
ticultural Society; and Mr. Walter Williams, of Columbia^ 
Missouri. 

No competitive flower show having been held in St. Louis 
in 1906; the bequest for premiums was not made use of. 

Very respectfully, 

William Trelease, 

Director. 
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THE LITERATURE OF FTJRCRAEA WITH A SYNOPSIS OF 
THE KNOWN SPECIES.* 

BT J. R. DRUMMOND. 
FURCRAEA GEMINISPINA, Jacobi. 

The t3rpe of this, as Dr. Trelease has remarked, was a single 
specimen seen at Kew about October, 1865,t by General von 
Jacobi, which had not flowered, but was otherwise well de- 
veloped (Vereuch, Sep. Abdr. p. 282). Jacobi also referred 
to this tjrpe certain young plants in the Berlin Botanic 
Garden, which had been received through a Herr Meyerhofif 
from St. Domingo; and he further stated his belief that the 
species was identical with the second variety of "F. tvberosa, 
Willdenow*' (i. e. Agave tvberosa of Sp. PI. ed. 1799, ii. i. 194). 
Willdenow, however, merely cites the Hortus Kewensis (1789) 
which gives under Agave two species referable to the modem 
genus Furcraeaj viz. 6, A. tvberosa and 6, A. foetida. No. 6 
is manifestly intended for the plant described (in 1793) as 
Furcraea gigantea by Ventenat, but we do not know whether 



* The following epitome of our present knowledge of the genus Fur- 
craea has been prepared in connection with an investigation under- 
taken at Kew by Mr. Drummond, last year, to account for the types 
of certain species ascribed to the Kew Gardens concerning which I had 
inquired, and is of such general interest that, with the accompanying 
illustrations, it is published with the concurrence of (Colonel Prain, the 
Director of the Royal Botanic Gardens at Kew, who as well as Mr. 
Drummond has long been interested in the genera Furcraea and 
Agave. — ^w. t. 

t For this date and other assistance the writer desires to thank Mr. 
8. A. Skan of the Kew Herbarium. 

(25) 



Digitized by 



Google 



26 MISSOURI BOTANICAL GARDEN. 

the plant grown at Hampton Court in 1690 was in fact the 
plant of Ventenat. As regards no. 5, the text of the Hortus 
Kewensis is as follows : — 

"5. A. caulescens, foliis dentato-spinoBis. 

a spinis solitariis. Agave tuberoM, Mill. diet. Single-flpined tuberous- 
rooted Agave. 

/3 spinis duplicibus. Double-spined tuberous-rooted Agave. Nat. of 
America. Cult. 1739, by Mr. Ph. Miller. Rand. Chel. Aloe 34." 

A note is added that this species and the one preceding it 
there {Agave lurida) are doubtful, the fruit being unknown. 
In the 1811 edition of the Hortus Kewensis (ii. 302-303) 
these two species are reproduced under Furcraea, with a 
slightly expanded synonymy, but the former note is expunged, 
and a fresh observation is inserted, relating solely to F. tube- 
rosa and stating that the flowers of F. tvberosa are the size of 
the flowers of F. gigantea^ and twice those of its congener, 
Agave cubensiSy Jacq. 

By 1811 therefore there were four Purcraeas known at Kew; 
but only two of these were actually cultivated in the garden, 
and those two were looked on as merely forms of a single 
variable species; thus, 

1. Furcraea gigantea, \ent, 

2. Furcraea tvberosa, Ait* 

3. Furcraea tuberosa, spinis duplicibus.* 

4. Furcraea (Agave) ciUfensie, Jacq. 

The next question is whether the Agave vivipara of Alton 
represents a fifth Furcraea, as from the original Linnaean 
description should evidently be the case. In both editions 
of the Hortus Kewensis Agave vivipara is referred to Aloe 
no. 7 of the first edition of Miller's Gardeners' Dictionary, 
which Miller himself identified with Aloe sobolifera (of Her- 
mann), a West Indian Eu- Agave, and most likely the same as 
A. antiUarum, Descourtilz. If, as seems probable, the plant 
actually grown at Kew was Hermann's Aloe sobolifera then 



* Represented in the garden. 
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the further citation of Willdenow's Agave vivipara was quite 
erroneous, because the specimen in Willdenow's Herbarium, 
which the writer has been enabled by the courtesy of the Ber- 
lin Museum Staff to inspect, is most plainly a Furcraea. The 
older botanists did not know that bulbils are produced by all, 
or almost all the species of Eu-Agave and Furcraea, so that 
every specimen which displayed this feature was referred to 
as "vivipara" with well nigh interminable confusion as the 
consequence. Agave vivipara of Miller's eighth edition was 
perhaps a Furcraea; it will be considered later. What 
"Agave vivipara" tab. 180 of the Plantes Grasses may rep- 
resent, the writer is unable even to conjecture; it seems hardly 
to be either a Furcraea or an Agave* Agave vivipara of 
Wight (Ic. 2024) is an Eu-Agave, for which Col. Prain 
and the writer in a note t on the Agaveae naturalized in 
India have proposed the name of Agave Wightii; this 
appears to be a native of the Antilles and is quite distinct 
from the species recently in growth at Kew under the same 
name which is Agave Cantala, Roxb. (Rumpf, Herb. Amboin. 
V. t. 94) = A. vivipara, Baker in Gard. Chron. n. s. viii. 
(1877), p. 780, excl. all syn. but Wight, but not in Kew Bull, 
no. 39, March 1890, cxxxv. 

Returning now to Agave tvberosa, it is evident that Miller's 
plant was the "Aloe americana tuberosa minor spinosa. 
ParadrBatav: Prod:" of the Hortus Amstelodamensis ii. Cap. 
xix. fig. 19, as indeed is expressly stated under Aloe 34 by 
Isaac Rand, in the Index Hort. Chels. 1739 (cited by Aiton), 
a rare work to which the writer has had access through the 
kindness of the authorities of the Natural History Branch of 
the British Museum. Miller makes no allusion to the "twin- 
spined" form of tuberosa, and an examination of both living 
and herbarium examples has convinced the writer that this 
feature is neither confined to any single species nor constant 
even in the individual. In Furcraea tuberosa the leaf margin 
is sharply indented, the rather close set prickles forming each 



* Cf. however, Todaro, Hort. Panorm. ii. pp. 51-54. tt. xxxvii-xxxviii. 
t Govt, of India Agricultural Ledger. 190<^, no. 7. (Veg. Prod. Series 
no. 99.) 
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a hom to the intervening crescent-shaped indentation, but 
the breadth of the indentation varies widely, and sometimes, 
in the young state especially, the space which should inter- 
vene between adjacent prickles is suppressed more or less 
completely so that the bases of the prickles coalesce or ap- 
proach each other closely; as Commelyn puts it in describing 
the leaves "eorum margines spinis viridibus nullo servato 
ordine armantur. " 

It is not so clear what is meant by the initial character 
"Radicem habet haec Aloe tuberosam ima cum fibris rubi- 
cundam ..." From the corresponding part of the descrip- 
tion (Cap. xviii.) of "Aloe americana viridi rigidissimo et foe- 
tido folio piet dicta indigenis. Kiggelarii Hort: Beaum." it 
would seem as if the actual roots were "tuberous," but this 
is not borne out by the figures; and from Miller's text it ap- 
pears that in his time, the "tuberous root" of the old authors 
was understood to have referred to the true stem or caudex. 
On the other hand Tussac, who had many opportimities for 
studying the plant which he deals with as Furcraea gigantea 
(Fl. des Antilles, 1818, vol. ii. pp. 101-103) in the living state in 
S. Domingo, says that it has "un faisceau de racines en partie 
tub^reuses et en partie fibreuses." His description plainly 
indicates F. tvberosa, Alton: the plant grew "wild" in several 
cantons of the colony, and produced the "filasse qu'un nomme 
pitte;" but Redout^'s illustrations which accompany the text 
are exactly copied from nos. 126 and 126 (bis) of the Plantes 
Grasses (1799) to which is appended a description of F. gi- 
gantea taken, as De CandoUe was careful to explain, from 
Ventenat. This figure differs materially from Redout<^'s no. 
476 in vol. viii. of the "Liliac^es," aLso styled F. gigantea ^ 
which agrees, though not perfectly, with Jacquin's colored 
figure of Agave foetida in Ic. PI. Rar. ii. t. 379, and his descrip- 
tion in the Collectanea, ii. 312. In all these figures, as in 
Commelyn's no. 18, the leaf-edges are devoid of prickles, 
whereas Ventenat (Bull, de la Soc. Philomatique, no. 28 
Vendemiaire, an 2 dc la R^p. — Oct. 1. 1793, republished in 
1796 at pp. 54-60 of Usteri, Annalen, vol. xix) gives the 
leaves of F, gigantea as "dentato-spinosa, dentibus planis, 
raris, rcmotis, rubicundis." 
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There is a Furcraea naturalized in the Sibpur Botanic Gar- 
den which appeared to Col. Prain and the writer to be the 
true gigantea of Ventenati and in this the leaf is sometimes 
quite devoid of margin prickles, sometimes there are "teeth'' 
on one margin only, or a few weak ** teeth" are present at the 
base of the leaf-blade somewhat as in Wight's Icon. 2025 
which is named F. gigantea, but may represent a different 
species. The Calcutta plant appears to be represented at 
Kew by a few yoimg specimens, but at the stage reached it is 
not easy to distinguish the true gigantea from the form de- 
scribed by Baker at 6543 Bot. Mag. as F. cubensis, Haw. var. 
inermis, which seems to be very like Rcdout6's picture in the 
Plantes Grasses of F. gigantea, repeated in Tussac's Flore des 
Antilles, as already stated, for what was really F. tvberosa, 
and again by Trattinick with a translation from the descrip- 
tion m the "Liliac6es" of the true gigantea. 

The living plants of F. cvbensis at Kew are rather yoimg 
for satisfactory determination, but in the Herbarium there 
are specimens which the writer takes to represent the gen- 
uine Agave cubensis of Jacquin, notably no. 3250 of C. 
Wright's Plantae Cubenses. In this form the perianth is 
smaller and the germen shorter than in F. gigantea, agreeing 
with a sheet of A. cubensis from Jacquin's herbarium at the 
British Museum which consists unfortunately of a solitary 
flower, and with the dissection given at fig. 28, tab. clxxv. 
Sel. Stirp. Amer. (descr. at p. 100); the leaf is more gradually 
constricted above the base than in gigantea, and the margin 
prickles are more regularly set, and proportionally smaller 
than in tvberosa; they are slighter and less uncinate than in 
F. SdLoa, to which, rather than to F. cubensis, we should 
probably refer F. Lindeni, if indeed this should not be looked 
on as a valid species. F. cubensis seems to be restricted to 
Cuba, in the islands at all events. 

We have seen that Alton's ** tvberosa spmis duplicibus" 
was in all likelihood the equivalent of Tussac's plant from 
S. Domingo, but the Kew variety with simple spines remains 
to be accounted for. 

In the Gardeners' Chronicle n. s. xi. (1879) p. 624, Mr. 



Digitized by 



Google 



30 MISSOUiil BOTANICAL OARDKN. 

Baker remarked that we have no published figure of F. Ivbe- 
rosa, Aiton. He might have said that there is no figure pub- 
lished or unpublished, except the original 19 of the Hortus 
Amstelodamensis, because the unpublished drawing sent to 
Kew by Fenzl mentioned by Mr. Baker does not belong to 
F. tuberosa: Mr. Baker himself subsequently referred this 
plant to F. undulatay Jacobi, but in any case it was clearly 
not F. tuberosa, Aiton. In the "Amaryllideae," p. 200, it is 
stated that no reliable specimens are available; but there is a 
sheet at Kew from the Goodenough Herbarium marked as 
''Agave tuberosa, Hort. Kew. genus novum," with the note 
"This flowered for the first time in Europe at Kew October 
and November, 1793," etc. Mr. Baker named it first "Four- 
croya tuberosa. Ait. type, " but corrected this in pencil after- 
wards to "F. g'^'gariiea, Ventenat." So far as the material 
goes, the writer cannot help thinking that the earlier deter- 
mination was correct, and that we have here the type of 
Alton's species, which is hard to distinguish in the dry state 
from some forms of F. gigantea, Vent, though the living plant 
should be readily distinguished. 

Stress has been laid on the odor of the flowers, but the 
trivial name given by Linnaeus had no reference to that, but 
to the smell from the crushed leaves of F. gigantea, which in 
Calcutta specimens was most perceptible; as Commelyn says 
of tuberosa, *'Caeterae, quas possidet qualitates, cum priore 
[F, gigantea] conveniunt, praeterquam quod haec Aloe non 
foeteat." Of the preceding (Cap. xviii.) he writes "Ipsis 
foliis succus quidam adhaeret viscosus & foetidus. " 

Boerhaave (Index Hort. Lugd. Bat. 1720) says of Her- 
mann's plant, which is that of Commelyn's 18th chapter and 
figure, "Nascitur in Cura§ao unde fila parantur sutoribus 
quae ibi Piet vocantes inde nomen dederunt plantae." Re- 
douts in the "Liliac^es" gives the home ot F. gigantea as 
"Curasao and S. Domingo;" the former rests no doubt on the 
Leyden Catalogues, and the latter may be safely traced to 
Tussac, but the species is wrongly given, for the S. Domingo 
plant described in the ''Flore des Antilles," and afterwards 
received through Mr. Meyerhoff m the Berlin Garden, was, 
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the writer cannot doubt, F. geminispina, Jacobi, = F. tube- 
rosa, Aiton. 

Jacobi's type has doubtless meantime perished, but there 
is a plant now at Kew which answers unmistakably to the de- 
scription of ''geminispina,'^ and this appears to the writer to 
be identical with a specimen in the Herbarium collected for 
the brothers Smith in the Island of Bequia (one of the Gren- 
adines) south of St. Vincent. Both no doubt are the same 
as a Furcraea sent in 1892 by Mr. C. A. Barber from Antigua 
with an illustrative set of photographs, a brief description of 
the plant, and a drawing of the flower, which is at once dis- 
tinguishable from its allies by the proportionately longer 
germen, a feature which is obvious in the Goodenough Her- 
barium type of Furcraea tvberosa. There are examples in 
the Kew Herbarium from Nevis and Grenada also. 

The earliest mention of the Agaveae by any European 
writer occurs in a work published at Basle in 1533, where the 
" Maguey " of San Domingo is likened to a palm*, and the name 
is said to have signified, in the Haitian tongue, a drum or cym- 
bal. Martins believed that the Haitian drums were made 
from sections of the scape of the Maguey, but however this 
may be there is every reason to suppose that the original 
Maguey was not any Agave at all but the Furcraea which our 
present information shows to be common, if not dominant, 
in several of the Leeward Islands group, and was brought to 
Berlin, as Jacobi states, from S. Domingo, his geminispina 
namely, i. e., F. tvberosa, Aiton. None of the West Indian 
Agaves has a tnmk except A. Wightii, which appears to have 
a different distribution, and in any case that has not the char- 
acteristic "palm-like" habit of Furcraea tvberosa. 

It has been stated (Dr. K. Braun in "Pflanzer" no. 
14, Sept. 29, 1906) that the earliest accoimt of any Agave 
is that given by Oviedo, "Commandeur von St. Domingo," 
in the Hist. Gen. de las Lid. (Seville 1535) in which it is men- 
tioned that the people of Araya are called Magueyes from the 
abundance of the Maguey plant in their country. Von Mar- 



♦ Decades, Cologne, ed. 1574, p. 301, quoted by Martius. 
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tius (Beitrag zur Nat. and Lit. Gesch. der Agaveen, 1855, pp. 
9-13) has discussed the early accounts very fully, pointing 
out that in Oviedo's earliest work (published 1526), and in 
the first edition of the "Coronica," (Seville 1535), there is no 
mention of the Maguey. Oviedo's notes on "Cabuya" and 
"Henequen" were promptly published, but Maguey re- 
mained in manuscript until 1851, when the uncompleted 
portion was first published by the Madrid Academy, and this 
has obviously helped to keep up the impression that our 
knowledge of the Agaveae and the name "Maguey" orig- 
inated from the continent of America, whereas, even if the 
later date which the writer haa adopted for Peter Martyr's 
mention* be taken, it is certain that the Maguey was first met 
with in the Islands. Martins observes that the dedication of 
the first "Decade" bears date October, 1516, — ^that is before 
the discovery of Mexico. 

Oviedo speaks of the Maguey of the Antilles from his own 
knowledge; what he says of Araya and the Maguey of the 
mainland was from hearsay apparently. Araya is a port in 
what is now Venezuela, at the western extremity of a long 
narrow peninsula which, running parallel to the coast lying 
east of Cumana, forms the deep inlet marked in Keith John- 
stone's Royal Atlas (1898) as the Gulf of Cariaco. 

The "Maguey" Indians do not seem to be recorded in that 
neighborhood by modem writers, but a "Mangue" nation or 
confederacy was at one time in the ascendant in the country 
between Yucatan and the Northwestern Andes. It is shown 
by Don An. Alfaro (Boletin de laSociedad Nac. de Agricultura 
[Costa Rica] no. 6, Aug. 25, 1906) that in 1529 Oviedo vis- 
ited the Gulf of Nicoya (on the Pacific Coast of Costa Rica), 
where he witnessed (and afterwards described) the prepara- 
tion of cordage from two plants, which he calls "Henequen" 
and "Cabuya," the Cabuya, from the descriptions, being 
evidently a Furcraea. Mr. T. A. Sprague, F.L.S., has most 
kindly placed at the writer's disposal his collection of works on 



* Decades, of Peter Martyr (translated in Hakluyt's Voyages, 1598), 
Repr. Lond. 1812. Dec. iii. Cap. 7 [p. 289 Repr.] and Cap. 9 [p. 299 
Repr.]. 
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natural history, products, and travel in Colombia and the 
adjoining countries, from which it appears that Cabuya is the 
term commonly applied throughout that region to the species 
of Furcraea, but in parts of Colombia "Fique" is also used. 
The "Cocaiza," or "Maguey de Cocuy" (there are several 
other forms and spellings) of Venezuela is more doubtful; at 
Caracas and Cumana "Maguey de Cocuy" is expressly said 
on the authority of Humboldt (Nov. Gen. et Sp. i. p. 289, 
an. 1815) to be Yucca acaidis, HBK. which as Dr. Trelease 
has shown* was in reality a Furcraea. 

Our information as to the Agaveae of South America is as 
yet imperfect. Specimens from the Cauca Valley (inland 
Colombia) of the local Cabuya seem to be Furcraea gigantea, 
and it was most likely the same plant which M. Ed. Andr6 
found being worked up for cordage at Venta Quemada be- 
tween Cartago and Naranjo ("L'Am^rique Equinoctiale" in 
Tour de Monde, 1877, p. 116). Triana's specimen marked 
"Fique or Cabuya" from the mountains towards Bogota, 
about 9,000 feet above sea level, is an unknown species of 
Furcraea; whereas "Pita" in the Andes seems to be commonly 
reserved for one or more local species, probably not yet de- 
scribed, of Agave. 

Matters have been complicated by the lax and shifting use 
in different parts of South and Central America and in the 
West Indian islands, of certain local or venacular expres- 
sions, e. g. "Silk-grass," "Karatas," "Keratto," "Cara- 
guata," and "Istle" (often written, Spanish fashion, "Ixtli"). 
"Caraguata" ("Caroata," "Grawatha," or "Karuata") 
seems to be current chiefly in the upper Amazon and Orinoco 
basins, and applied originally perhaps, as it certainly does 
now, to various Bromeliaceae, but it has come to be attached, 
in the Antilles at least, to one or more of the Furcraeas. 
"Karatas" has a similar history, but in this case the applica- 
tion to a Furcraea has arisen perhaps from a compiler's blun- 
der. "Keratto" (or "Coratoe") in the Western Antilles is 
unquestionably a yellow-blossomed Eu-Agave allied to 



* Kept. Mo. Bot. Gard. xiii. 114. (1902). 
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A. ardillarum^ Descourtilz, if not actually that species, but 
this title also has been sometimes transferred to a Furcraea. 
"Istle" would take up a treatise almost by itself, but Fur- 
craea seems, as a rule, to have escaped its visitations. In 
Jamaica "Silk-grass" (see Long, p. 814) meant, — or at all 
events included, — ^a true Aloe introduced through the Ber- 
mudas, as it was supposed, from Africa; in the Eastern An- 
tilles it seems to denote Furcraea tuberosa. 

In a Supplement to the Leeward Islands Gazette of the 20th 
July, 1893, Mr. C. A. Barber, F.L.S., reported on the "Silk- 
grass," "Silk-Dagger," or "Sweet Dagger" of which he had 
sent dried specimens in 1892 to Kew from Antigua (identified 
by the writer, as above explained, with F. tuberosaj Ait. fil.), 
and in this report the plant is noted as occurring also in St, 
Kitts, Montserrat, Nevis, and Dominica, but in the last, 
doubtfully mdigenous; Mr. Barber had heard of it in Tortola 
(Virgin blands), and thought that it probably extended to 
Barbuda also. These Antigua specimens were referred at 
Kew to Furcraea giganteay Vent. var. Willemetiana (Roemer 
Syn. iv. p. 293) which is nothing but a book equivalent for 
the Funium pitiferum of Willemet ("Herbarium Mauriti- 
anum" in Usteri, Annalen xviii. 1796), naturalized for the 
sake of its fiber in the Isle de France, and from the description 
should be F. gigarUea, Vent. Roemer gives San Domingo as 
a chief habitat of his "gigantea" (type), so that he has evi- 
dently just inverted the geography, for the true gigantea is 
the mainland, not the island form. This was partly due, no 
doubt, to Ventenat's description which in part applies more 
precisely to tuberosa than to Commelyn's no. 18, but the rest 
of the accoimt indicates the Curasao species of the Dutch 
authors unequivocally. Very likely writers on the "Aloes 
vert" of the Mascarene Islands have at times confounded 
different introduced Agaveae; and F. tuberosa may have 
found its way to the Mauritius even in the time of Aublet, 
whose West Indian names belong primarily, so far as the 
writer knows, to tuberosa. 

In 1891 Mr. Bovell sent to Kew from Barbados two sets of 
dried specimens of what seems to be a single species of Fur- 
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craea; one set was said to have been "found growing in the 
Scotland District," the other was perhaps from a Botanic 
Station Garden. These were referred (as the Antigua plant 
was later) to "F. gigantea var, WiUemeiiana," but they seem 
to the writer to be referable to F. tuberosa; the indentation of 
the leaf-margin is obscured or obliterated, but from Mr. Bar- 
ber's description (which includes a sketch of "intervals" on 
the leaf-edge) this seems to occur in tvberosa; in many Aga- 
veae, indeed, such characters depend on the stage of indi- 
vidual development. In a British Museum copy of the Hor- 
tus Elthamensis (1732), which has colored illustrations, 
figure 21, tab. xix. of "Aloe barbadensis mitior, laete virens 
et splendens" is unmistakably intended, in the writer's view, 
for Furcraea tvberosa: the text also, which contrasts this sort 
of "Aloe" with "the common American" and the "Vera 
Cruz" kinds, fits F. tvberosa precisely, with the single excep- 
tion that the plant of Dillenius is credited* with a brown "acu- 
leus," (ultimately black), above the convolute and pungent 
leaf-tip, which, in leaves of tvberosa at their prime, is not or- 
dinarily observable; in individuals there is not unfrequently 
an apparent spine, above the apparent leaf-tip, but this char- 
acter in Furcraea generally is unsatisfactory, often transient, 
and of little moment. In the list of names prefixed to the 
issue with uncolored plates by Sherard, in which the Dil- 
lenian titles are reduced to Liimaean binomials, the plant, 
which was brought to England from Barbados by "Mr. New- 
port Merchant of London," is reduced to ^' Agave americana,'^ 
though the letter-press ought to have precluded this con- 
fusion. Strictly speaking, this is an early figure of F. tube- 
rosa, but as Commelyn's illustrations and the previous liter- 
ature are ignored, it can hardly be said to conflict with the 
dictum above quoted; and the like applies to Gartenflora, i, 
(1852) Taf. iii. p. 21 (in 0. Heer's article "Der Renton Gar- 
ten in Funchal"), which though pretty certainly based on a 
specimen of F. tvberosa is named "gigantea*^ and referred by 



* Owing, possibly, to confusion with '* Agave Morrisii^" the young 
leaves of which are not dissimilar. 
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Regel, following Roemer doubtless, — ^to var. WiUemetiana, 
A modem figure in Revue Horticole, 1877, p. 234, which pro- 
fesses to be F. tvberosay might be any of this group of species. 
The distribution of this group seems to be approximately as 
follows: — 

(a) F. gigantea, Vent., from Costa Rica to Northern Vene- 
zuela and again on the east coast of Brazil to about the 25th 
south parallel; S. E. Antilles, but doubtfully indigenous; in- 
land Colombia (probably an introduction), 

(b) F. tuherosaj Ait. fil., Haiti and Santo Domingo; 
Puerto Rico; Lesser Antilles (doubtfully indigenous). 

(c) F. cvbensisy Vent., Cuba; Yucatan (in cultivation). 
There is a specimen in the Kew Herbarium from the De- 

merara Botanic Garden (Jenman no. 3887) marked at Kew 
"F. gigarUea var. Willemetiana^' which resembles one of 
Bovell's Barbados sets, and is probably cultivated tvberosa. 

On the other hand F. gigantea is represented from the 
French Antilles, but it was brought there in the first place, 
the writer suspects, by human agency. Even in Colombia, 
in the south at least, the "Cabuya'' has been probably brought 
from the Isthmus; at Popayan, above the head waters of the 
Cauca, it is expressly stated that the Cabuya, though abim- 
dant, has been planted. The headquarters of the genus lie 
evidently in the mountains sloping towards the Pacific coast 
from Oaxaca to Darien, and as pointed out by Mr. Hemsley 
(Biol. Cent. Amer. Bot. App., p. 272) the Furcraea area ex- 
tends to the southwards while the Agaves have their maxi- 
mum development towards North America. 

F. tvberosa as a spontaneous product seems to be restricted 
to the islands eastwards of Jamaica and north of Tobago (in 
Jamaica itself the genus seems to be entirely wanting except 
as an escape). It is probably the "[Aloe] eadem portoricensis 
foliis non foetidis minusque rigidis" [i. e. less than in F. gi- 
gantea] "radice tuberosa, an Aloe americana radice tuberosa, 
non foetida P. B. Prodr." of the Hortus Beaumontianus 
(1690); but it may have been originally endemic in His- 
paniola. 

Seemann's "t^iberosa'^ from the Isthmus was no doubt 
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gigantea; a specimen of his gathering at the British Museum 
marked "vulgo Cabuya, Panama" is, the writer thinks, true 
gigantea, — in any case it certainly is not tvberosa; this is prob- 
ably the same as no. 973 of p. 216, Botany Voy, of the Herald, 
"on the slopes of the volcano of Chiriqui, Veraguas, but also 
cultivated to a considerable extent on account of its fibre ..." 

F. gigantea is recorded from several of the small islands 
fringing the gulfs of Panama, of Darien, and of Maracaybo, 
from the Magdalena littoral and the delta of the Orinoco; 
but for Trinidad the writer has little information, while To- 
bago has a Furcraea literature of its own, as follows. 

In 1648 Jan de Laet edited a work of Willem Piso on Bra- 
zilian Medicine and in this (De Medic. Lib. iv. p. 112 et fig. 
ad. rect. lat. p. Ill) is described a Brazilian Caraguata dis- 
tinguished as "Caraguata magna" or "Caraguata gua§u" 
[i. e. "Karuata assu" or giant Karwata]. From the de- 
scription this was manifestly a Furcraea, but in the woodcut 
the flowers are erroneously drawn with but five segments, 
and later authors who relied on this to fill out their matter 
have described the "corolla" as five-petalled accordingly. 
This work of Piso's is prefixed to the posthumous Historia 
Rerum Naturalium Brasiliae of Georg Marcgraf of Liepstad* 
in which (Lib. ii. pp. 87-88) the following kinds of Cara- 
guata are distinguished (besides the true Aloe which had 
been discussed in a former chapter), viz. (1) Caraguata grow- 
ing on tree trunks, etc., probably a Bramelia or Karatas; (2) 
Caraguata-gua9U, also a Bromeliad, possibly an Aechmea; (3) 
Caraguata aganga, the Penguin (Bromelia Pinguin, Linn.); 
but to this De Laet appended an account borrowed from 
Ximencs' edition of Hernandez' four books on the medicinal 
products of New Spain (1615) of sundry kinds of "Mctl," and 
also a rude figure taken from a sketch, provided by a friend 
who had lived in Tobago, of a plant which De Laet supposed 
to be the same as the "Nequametl" of the Spanish author. 
From the woodcut in Hernandez (Ed. Nardo Recchi, "Nov. 



♦Near Dresden in Saxony: he called himself "Misnicus" i.e., of 
Meissen, 
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Thesaurus, etc.," 1654, p. 273) of Nequametl it is clear that 
De Laet was b error, for that was probably an Agave of the 
Littaea section, and in any case remote from the Tobago 
species which, if anything, resembles Todaro's Furcraea 
elegans. 

In his 1658 edition of Piso, De Laet gave in all five Cara- 
guatas, viz : — 

(i) Caraguata a§anga which ia Bromelia Pinguin, Linn.; 
(ii) Caraguata guagu, by description evidently Marcgraf's 
plant of the same name, which was a Bromeliad, but the cor- 
responding figure is the Caraguata-gua§u of Piso (de Medi- 
cinis) i. e. a Furcraea; (iii) the "Erva babosa" of the Portu- 
guese and a true Aloe; (v) by the description should be a 
Karatas of the Nidularium group in that genus; while (iv) re- 
produced Marcgraf's figure of his original Caraguata-gua^u, 
with a brief description differing from Marcgraf's which, as 
just seen, had been transferred to Piso's Caraguata gua§u. 
It is not easy to trace the original Caraguata guagu (i. e. 
Marcgraf's) but it may refer to the TUlandsia augiista of Vel- 
loso (Fl. Flum. iii. t. 135, 1827) cited doubtfully by Martins 
(Fl. Bras. iii. pt. iii. pp. 568-569, tab. 105) for his Vriesia 
imperialis, E. Morr. ined., and identified by Baker (Joum. 
Bot. 1879, p. 162) with his own Aechmea augusta, which, how- 
ever, seems to be a separate though perhaps closely allied 
form (c/. also Gaudichaud, Voy. Bonite, 63). 

Linnaeus, in the Hortus Cliff ortianus (1737), p. 130, cited 
"Marcgraf, Bras. 87" for his "Aloe foliis lanceolatis dentatis 
spinosis spinsl cartilaginea terminatis radicalibus" which for 
the rest is the Agave americaria of the Species Plantarum. 
He was thinking possibly of Agave antiUarum. 

Labat (Nouv. Voy. aux Isles, etc., 1724, pt. 4, chap. xvi. 
p. 115) gives a long account of "Karatas," largely based, 
though without acknowledgment, on De Laet's description 
of the Caraguata-gua§u, but the figure of Karatas (reduced 
from Piso's Caraguata a^anga) opposite p. 135 of the first part 
is Bromelia Pinguin, Linn.; opposite p. 69, however, of part 
4, there is an artistic reproduction of De Laet's Tobago " Ne- 
quamctr' entitled 'Aloes ou espece de Karatas qui a fait son 
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jet et fleury dent on fait le Tol;" finally he says the leaves of 
the Karatas yield an excellent substitute for soap. So far as 
the French Antilles were concerned this no doubt refers to 
Furcraea tvberosay or F. gigantea, and Agave antiUarum, the 
points taken from the Jamaican Penguin and the Tobago 
"Nequametl" being literary embellishments; but unfortu- 
nately Jacquin, in the Sel. Stirp. Am. (p. 100), quoted Marc- 
graf's Nequametl as a synonym of his Agave cubensis, and 
this, taken with Labat's story, which was given currency by 
Martius (under ''Fourcroya cubensis" 1. c. p. 189), has led to 
the perfectly erroneous supposition that Furcraea cubensis 
is diffused in the Lower Antilles and the northern parts of 
South America. Labat's errors were not altogether original, 
for Du Tertre (Hist, des Antilles, ii. 106, quoted by Koster, 
Travels in Brazil, App. p. 482), had the same legend of the 
Karatas though in a rather simpler form. Martius seems to 
have been influenced by the "Dissertagao sobre as plantas 
que podem dar linhos, etc." (1810, pp. 23-26) of Arruda da 
Camara, who describes the "Caroata assu" or "Piteira" and 
identifies it with "Agave vivipara;" but whether the Lin- 
naean species is meant, or some other, is not evident. It 
may be doubted whether the author had before him any 
actual plant, and was not merely dealing with the Caraguata 
gua§u of the early writers. Local botanists should be able 
to discover what De Laet's Tobago drawing represents; it 
could hardly have been Furcraea cubensis or F. gigantea: and 
considerable interest attaches to the identity of the Agaveae 
of this island, with regard to its geographical position. 

It has been suggested that F, gigantea is not really sep- 
arable from ivberosa, but the plants at their prime appear to 
be readily distinguishable in the living state, though it is not 
easy to find tangible book characters; they differ in habit, in 
the outline of the leaf, and by the perianth; the odor of the 
crushed leaf cannot always be observed, and but little weight 
attaches to the leaf margin as between them. It has been 
stated that F. gigantea has a stem, while tvberosa is compar- 
atively stemless : this character, as with several other Agaveae, 
is of slight value, but in point of fact old plants of tvberoaa 
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seem in most cases to develop a stout, often twisted or partly 
decumbent, caudex up to five feet long or more. F. Lin- 
deni has a usually straighter, somewhat slighter trunk, with 
more numerous leaves, arranged in a more symmetrical and 
closer spiral; the leaf is rather narrower in proportion to its 
length, stiffer, with the margin firmer and prickles less irreg- 
ular ; the under surface of the leaf moreover is rougher; the 
inflorescence is not known to the writer and in its absence 
Lindeni seems doubtfully distinct from Sdloa. F. ffigantea, 
tuberosa and SeUoa are perfectly distinct from F. cubensiSf 
which should probably be placed in a group by itself and 
apart from the "Giganteae." The confusion has been in- 
creased by Jacobi's having cited F. tuberosa, Ait. /8 under F. 
cubensis, although he had already quoted for his '^gemini-- 
spina" {i. e. tuberosa) "Willdenow Sp. Plant, p. 194," which 
is merely a quotation from the first edition of the Hortus 
Kewensis, concerning the second sort of '* Agave tuberosa." 
Jacobi notes that he had never seen a plant answering to 
Jacquin's description of Agave cubensis, imless perhaps one in 
an Exhibition at Amsterdam, and that, from the description, 
does not seem to have been really Furcraea cubensis which, as 
accurately said by Jacquin, has the leaf margm "ciliato- 
spinose" as against "dentato-spinose" in the language of the 
older botanists. The leaf of the true cubensis is distinct in 
color, texture, thickness, outline and by the margin from all 
known Furcraeas but the doubtful ^'cdbispina," being more 
like that of certain Eu-Agaves, notably the young state of 
Agave Wightii, Drummond and Prain (see p. 27 above). When 
our notes on the naturalized Agaveae of the East Indies were 
sent to the press we had not seen Wright's Cuban specimens, 
or Barber's Antigua tuberosa, so that references in that 
memoir to Furcraea cubensis, and F. Commelyni must be 
taken accordingly; it seems possible that some of the "Maur- 
itius hemp" now grown in the Mascarenes and in S. India is 
really Furcraea tuberosa. 

About twenty species of Furcraea have received names of 
varying authority, but of this number only about ten can be 
said to be established, and of these F, elegans, Hort. Panorm. 
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i. p. 13, t. 4, is known solely from the figure and description of 
Todaro, but is given a place among the admitted species for 
reasons stated in the subjoined provisional classification, to 
which is appended a key to the group of "Giganteae." In 
this scheme an ''x" in brackets is placed against those species 
that are understood to be represented now at Kew by living 
examples. 

The synonymy, which is often both obscure and intricate, 
is not given under the species but is dealt with by itself; and 
notes are given on imperfectly known species, also names to 
be excluded. 

Conspectus. 

Furcraea, Ventenat in Bull. Soc. Philomat. no. 28 (Oct. 1793), re- 
printed in Ueteri Ann. xix. (1796) pp. 54-60; Haworth, Sjm. (1812) 
p. 73; Baker, Amaryllideae (1888) p. 198; Baillon, Hist, des Plantes 
(1894) xiii. p. 64. 

FurcroeaA. P. De Candolle (after 1806), Plantes Grasses no. 126; Ait. 
fil. in Hort. Kew. ed. 2 (1818) p. 302; Bot. Mag. 2250 (1821); 
Benth. & Hook, fil., Gen. PL (1883) iii. 739; Hemsley, Biolog. Cent. 
Amer. (1884) iii. 352.* 

Furcroya Rafinesque-Schmaltz, Somiolog. (1814) p; 31; Endlicher, Gen. 
(1837) i. 181. 

Fourcroya, Sprengel, Anleitung ed. 2 (1817) pt. ii. p. 238; Zuccarini in 
Nova Acta Acad. Leop. Car. xvL (1833) pt. ii. 664; Herbert, Amaryl- 
lidaceae (1837), 57, 69, & 126-7; M. J. Roemer, Syn.(1847) iv. 21, 292; 
Ft. zu Salm-Dyck in Bonplandia vii. (1859) pp. 85-87; Jacobi, "Ver- 
such etc." in Hamb. Zeit xzi. (1864); Baker in Gard. Cbron. (1879) 
i. 623. 

Fourcroea Haworth, Supplem. (1819) p. 42. 

Funium, Willemet, Herb. Maurit. in Usteri Ann. (1796) xviii. p. 26. 

Roedia, Hort. (non Regel). 

Sect. I. Serrulatae. 

Leaf margins closely set with minute teeth; trunk conspicuous, some- 
times arborescent. — Subgenus Roezlia, Baker in Amaryllideae, 1888, 
p. 199. 

1. F. lonsraeva, Karwinski & Zuccarini in Nova Acta Acad. 



* Tab. 89-92 of the Biologia belong to Dioscoreay and not, as stated 
by a clerical error in BailL, l. c, to Furcraea, 
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Leop. Car. (1833) xvi. 2, 666, t. 48; Bot. Mag. 5519 (1865) 
(Fourcroya). 

Hab. Among oak and arbutus thickets on the slopes of 
Mt. Tanga, Oaxaca, Cent. America, about 10,000 ft, above 
sea, Baron Karwinski; lofty ridges in Guatemala, Skinner, 
f. Bateman in "Orchidaceae" (1843) letter press to tab. xvi. 
{Brasavola glaiica), with vignette illustration; near Sorata on 
lUampu, Andes of Bolivia, alt. 9,000 ft. above sea, Mandon 
no. 1192 in Hb. Kew. (perhaps an undescribed species closely 
allied to langaeva). 

2. F. Bedingbausi, E. Koch in Wochenschrift (1863) vi. 
234; Belg. Horticole,1863, pp. 327-330 with figure; Bot. Mag. 
7170 (1891) (Fourcroya). [x] 

Hab. Mt. Acasca near the city of Mexico, Roezl 1860, f. 
Bot. Mag. 1. c; Pedregal, Pringle no. 6801; Sierra de Pachuca, 
do. 6991, both in Hb. Kew.; Serrania de Ajusco, do. 6669 
(ident. not quite certain) in Herb. Kew.! 

Sect. II. Spinosab. 

Leaf margin armed with conspicuous more or less distant prickles 
(prickles occasionally few or obsolete) ; trunk under six feet high, often 
undeveloped. — Subgenus Fxjilcrjlejl proper, Baker 1. c. 

Group A. Minores.* 

Mature leaf less than forty inches long; scape (with panicle) fifteen feet 
or under. 

3. F. undulata, Jacobi in Abhandl. Schles.GeseIIsch.1869, 
p. 170; Bot. Mag, 6160 (1875) (Fourcroya). [x] 

Hab. unknown; Jacobi conjectured it might have been 
collected (for Verschaflfelt) by Ghiesbrecht in Chiapas or Ta- 
basco (Eastern Mexico); "Bermuda" f. Hort. W. BuU. (1878) 
in Herb. Kew. I; New Providence Island (Bahamas) vem, 
"Manilla,'' Eggers no. 4194 (ident. doubt.) in Hb. Kew.! 

4. F. alblsplQa, Hort. Panorm. ex Baker in Gard. Chron. 
(1893) xiv. p. 584. 



* Cf. Jaoobi, Nachtrag p. 174 sub F, AUani ("e minoribus conge- 
nerum")' 
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Hab. unknown; a doubtful plant, the leaf margin some- 
what recalUng that of F. cvbensis, Vent., but the perianth 
lobes longer in proportion. 

Group B. Giganteae. 

Mature leaf more than forty inches long; scape (panicle included) 
fifteen feet high and over (attaining 30 feet). 

5. F. cubensis, Ventenat in Bull. Soc Philomat. Vendem- 
iaire an 2 de la B4p. (= 1 Oct., 1793). 

Hab. Cuba: elsewhere probably introduced. C. Wright 
PI. Cub, no, 32501; ex Hb. Jacquin. in Hb. Mus. Brit, (flower 
only)!; Hb. Morales, f. Canizares, Flora Cubana (Habana 
1901); Cienfuegoe, Pro v. Santa Clara no. 297, R. Combs in 
Trans. Acad. St. Louis, vii. 470; "vem. cajuin, Cajun Maya, 
near Sisal, [Yucatan] cult.", Schott no. 809 m Hb. Mus. 
Brit, (ident. not positive)!; vem. cahum-ci, Yucatan f. E. 
Mairaux* in "Revue Am^ricaine" (Brussels) 15 April, 1904; 
vem. "Manila", East Caicos Island, f. Kew. Bull. 1890, 
pp. 274-276 (ident. doubtful). 

6. F. taberosa, Ait. fil. in Hort. Kew. ed. 2 (1811) ii. 303. 

W 

Hab. S. Domingo, Tussac Fl. des Antilles (1818), ii. pp. 101- 
103 (desc. in French of tvberosa, with fig. of "F. gigantea. 
Vent." copied from De CandoUe, Hist. PI. Succul. no. 126, 
and name " gigarUea^*) ; also Meyerhoff, f. Jacobi, Versuch, 
etc. (Sep. Abdr. 1864-67), p. 282, sub " geminispina" ; Puerto 
Rico (v. P. Hermann in Par. Bat. Prodr. 1688, sub. tit. 
"Aloe americana, etc. . . . portoricensis"; also Sintenis 
no. 482, A. A. Heller et conj. no. 317 (both flowers only and 
ident. doubtful) in Herb. Kew.!; Virgin Islands, R. H. Schom- 
burgk ex Martins (Beitrag, etc., p. 42) sub nom. *' Agave 
americana" (?); Tortola (?) C. A. Barber; St. Christopher, 
Barber; Nevis, J. Briggs in Hb. Kew.!; Montserrat, Barber; 
Antigua, Barber!; Dominica (? introduced), Barber; St. Vin- 
cent (sub nom. F. gigantea var. Willemetiana) Kew Bull. 



* The writer is not aware whether this is original or based on Schott 's 
(or Perrine's) reports. 
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1892, p. 101; Bequia (Grenadines), Smith brothers in Hb. 
Kew.!; Grenada, Sir Hely Hutchinson in Hb. Kew.!; 
Barbados, J. D. Bovell, Hb. Kew. I Cult, m Hort. Kew. 1793, 
ex Hb. Goodenough. in Hb. Kew., also Mus. Brit.! 

7. F. glgantea,VentenatinBull.Soc. Philomat. 1793, and 
Usteri Ann. xix. pp. 54-60; Bot. Mag. 2250 (1821) (Fw- 
croea)] Belg. Horticole 1860, p. 219, pi. 34. [x] 

Hab. Costa Rica, vem. "cabuya" Oviedo (1529)?; Do. 5 
vem. "cabuya olancho," BioUey in Boletin Soc. Nac. de 
Agricultura [Costa Rica] no. 5, 10 Aug., 1906, pp. 74-81 with 
fig.; Chiriqui volcano in Panama, Seemann, Voy. "Herald" 
p. 216, no. 973 (sub nom. F. tuberosa, Ait.) ; also cult, in prov. 
Veraguas (ident. not certain) ; " Panama v. 842 vulgo cabuya, " 
Seemann in Hb. Mus. Brit.!; Isle of Cacagual, Darien, See- 
mann, Voy. "Herald" p. 216, no. 972; La Paila [upper Cauca] 
Holton, Fl. Neogranadina-Caucana no. 149 in Hb. Kew.!; 
Curasao, Boerhaave in Ind. Alt. PI. Hort. Lugd. Bat. (1720) 
ii. 129; Isles de Salut, French Guiana (1854), sub nom. ''Agave 
vivipara" Sagot no. 557 in Hb. Kew.!; Trinidad, Fendler no. 
852 in Hb. Kew. (ident. doubtful)!; Martinique, Hahn no. 
1122, in Hb. Kew. & Hb. Mus. Brit.! also Duss, "Fl. Phan. 
des Antilles Fran5." in Ann. de Tlnst. Col. de Marseille iii. 
(1896) 558-9, no. 3602 (not seen); Guadeloupe in hedges, 
etc., Duss (1. c. no. 2125, not seen). 

Introduced, Isle de France (sub nom. ''Agave foetida = 
Aloes vert"), Aublet, Fl. de Guiane, etc. i. 305; loc. incert. 
Hb. Willdenow. in Mus. Berlin sub nom. "Agave vivipara^l; 
Mascarene Islands, with printed ticket "Fl. Maur. ii. no. 
373" (andnamed"ilZo€mndw,"inMS.) inHb.Kew.!; Maur- 
itius, ex Hb. Bojer, in Hb. Kew. C Agave vivipara'^)l Ayres 
no. 26 (type of Baker Fl. Mauritius, p. 367), also Ayres (bis) 
" hills above Port Louis, very common throughout the islands, " 
both in Hb. Kew.!; Central Madagascar, Baron no. 2302^ 
1993 (?), 2638 (?) in Hb. Kew.!; Seychelles, E. P. Wright in 
Hb. Mus. Brit, (flowers only, ident. & loc. doubt.)!; Sibpur 
(Calcutta Bot. Gard.) 1904-5!!; also (flowers only, ident. & 
loc. doubt.), "Jamaica," Morris, also Hart no. 1534 (prob- 
ably in either case from a garden). 
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8. F. elegrans, Todaro * Hort. Pan. i. p. 13, t. 4 (1875) 
(Fourcroya). 

Hab. unknown; cf. Tobago, Eggers no. 5706 (flowers only, 
ident. doubtful) in Herb. Kew. ! The sketch of a Tobago 
plant given to De Laet by a friend which De Laet erroneously 
identified with the Nequametl of Hernandez (see above, 
p. 37), resembles Todaro's figure of F. degans more than 
any other species; Jacquin, who evidently had not seen the 
woodcut in the "Thesaurus," thought presumably that the 
margin prickles were exaggerated in the sketch, but it seems 
unlikely that the true F. cubensis should be found in Tobago. 
If the sketch is at all faithful, then the only species that an- 
swers it is this of Todaro; but see also F. stricta (under imper- 
fectly known species). 

9. F. Selloa, K. Koch in Wochenscrift 3 (19 Jan. 1860), 
p. 22; Bot. Mag, 6148 (1875) (Fourcroya). [x] 

Hab. unknown. The original type had not flowered, and 
there is nothing to show whence it came to Sans-souci (Pots- 
dam): K. Koch conjectured that it was introduced by von 
Warszewicz from Guatemala, and the original home is given 
by Jacobi as "volcano of Quassaltinanga in Guatemala," but 
this seems to require verification. The only herbarium spec- 
imens at Kew are from cultivation in England. 

lO F. macrophylla,Hook.fil. inlc.Plant. t. 2501 (1897.) [x] 

Hab. Riofrio, cult., no. 1951 comm. Kalbreyer (in 1881), 
with name *^ Agave vivipara var. ?" and the remark "fiber of 
the leaf very much used for making sacks, bags, slippers, 
packsaddles, etc."; Bahamas, Eggers, nos. 4194, 4399, 4400a 
(1888) in Hb. Kew.!; old quarry near Nassau, New Provi- 
dence (Bahamas) Curtiss no. 127 in Hb. Kew.!; received 
from Hart, Trinidad, 1889; in Hb. Kew. Ooc doubt.)! 

This well marked form appears to be so far unknown ex- 
cept in cultivation or as an escape; but it is by no means re- 
stricted, as it has been said to be, to the Bahamas, and its 
home, if it occurs in a wild state at all, is most likely on the 



* Represented at Kew by plants from Palermo, which are still 
too young for determination or description. 
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mainland towards the Isthmus or in the southeast parts of 
Central America. The only Riofrio shown in European maps 
of South America is in North Chile. 



Key to the Species of Group B "Giqamteae." 

Margin prickles of mature leaf less than two lines long, little curved, 

spr^ing. cubensis. 

Margin prickles of mature leaf more than two lines long, strongly uncinate, 

ascending. 

Leaf at greatest width fairly broad in proportion to its length, 

(about 1 : 8 or more) . 

Leaf oblong-lanceolate, germen longer than the perianth 

lobes; juice of leaves not fetid. tuberosa. 

Leaf obovate-lanceolate, germen equalling or shorter than 

the perianth lobes; juice of leaf fetid. gigarUea, 

Leaf at greatest width narrow in proportion to its length, (about 

1 : 10 or less). 

Margin prickles approximate (0-1 in. apart). 

Neck of leaf gradually narrowed to about 3 in. at the 

narrowest part. elegans. 

Neck of leaf constricted to about 2 in. at the narrowest 

part. Sdloa. 

Margin prickles distant (1-4 in. apart). macrophylla. 

Species Non Satis Notae. 

F. AGAVEPHYLLA, Brotero ex Schultes Syst. Veg. vii. (i.) 
731 (1829). 
The paper in which this was propounded is shown in the 
records of the Linnaean Society as received from Felix D'Avel- 
lar Brotero on the 30th of January, and read the 8th March, 
1823; it seems to have been made over to the referee, but not 
printed, and no evidence of its contents is apparently pro- 
curable beyond the notice in Schultes, to whom presumably 
a copy of the author's MS. was accessible. The plant is said 
to have been found in Maranhao, Pemambuco, and other 
parts of the Brazils, and can hardly have been Jacquin's 
Cuban "Agave^^ {F. cvbensis, Vent.); indeed Schultes him- 
self (pt. ii. p. 1717) suggested ultimately that it might be 
rather ^' Agave vivipara^^ of Arruda da Camara, above cited. 
It is doubtful how far Arruda's "Caroata assu" represents 
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any actual Furcraea, but if he was acquainted with a Per- 
nambuco species, known to the Indians as a 'Taroata", that 
may very well have been Brotero's plant, and possibly the 
same as Piso's original Caraguata-guagu (not Marcgraf's), 
and also De Laet's Tobago drawing, which, taken with Jac- 
quin's citation of "Nequametl, Marcgraf," is no doubt re- 
sponsible for the identification of Brotero's plant with Jac- 
quin's. The proper citation, — ^if De Laet's sketch was to be 
identified with Agave cubensis, Jacquin, — ^would have been 
"Nequametl, De Laet, rum Ximenes vel Hernandez in Rec- 
chi," but in all probability De Laet's so-called Nequametl, 
if the sketch be worth anything, was quite different from the 
Cuban species (see also F. degans above). 

F. ArroNi, Jacobi in Abhandl. Schles. Gesellsch. 1869, p. 174. 
The description of the leaf, as Dr. Trelease has observed, 
recalls the F. gigantea of Bot. Mag. 2250, but Jacobi clearly 
referred his Aiioni to the neighbourhood of undtdata (i. e. the 
"Minores" of this paper). No trace exists at Kew, and un- 
less there are authentic specimens on the continent of Europe, 
F. AiUmi is never likely to be identified. 

F. ASPERA, M. J. Roemer Syn. iv. p. 293 (1847) = Agave as- 
pera, Jacq. in Enum. Vindob. App. 307.* 
Jacquin was careful to distinguish this from his ^'hexor 
petala'' (Enum. Syst. Plant. 1760, p. 18), which is Furcraea 
cubensis, Vent., and observed that in habit it was like a small 
edition of Agave foetida, L., i. e. F. gigavUea, Vent.; the flowers 
were altogether those of '' hexapetala*^ : by this however he 
did not mean to contrast them with those of F. giganteaf but 
with the type of Agave as we now regard it in contradistinc- 



* In the same year that the aecond edition of the "Enum. syst. 
stirpium quae in Ins. Carib. etc." issued, Jacquin published the "Enum. 
stirp. plerarumque ... in agio Vindobon. etc." with which there 
were printed and continuously paged, imder a common title page, "Ob- 
servationum Centuria" (on certain plants of Mid-Europe), "Appendix de 
paucis exoticis/' and at the end copperplate engravings to illustrate the 
"Observationum Centuria." Agave aspera is dealt with in the "Ap- 
pendix." 
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tion to Furcraea. See further F. Commdyni and F. sjrinosa, 
below. Whatever ^'aspera'' may have been it certainly was 
not F, cvbensis, Vent. 

F. ATROViRiDis, Jacobi & Goeppert in Otto, Hamb. Zeit. xxii. 
(1866), p. 328. 

Baker (Amaryll. p. 199) reduced this to F. gigantea, Vent., 
but Jacobi gives reasons for distinguishing ''(Uroviridis.'' 

There is a plant at Kew which may be distinct from either 
gigantea or tvberosa^ and answers fairly to Jacobi's marks for 
airoviridisy so that pending further information the name had 
better be kept up provisionally. 

The "F. viridis" of Index Kewensis ii. 984 is based on the 
citation of a synonym in the Biologia Centr. Amer., and re- 
lates to F. atroviridiSf Jacobi & Goeppert. 

F. Barilletti, Jacobi in Abhandl. Schles. Gesellsch. 1869, 
p. 166. 
Apparently a garden variation of gigantea or tuberosa, and 
unless authentic specimens can be produced for examination 
the name should be abandoned. 

F. CoMMELYNi, Kunth Enum. v. 842. 

This is the Agave Commelini of Salm-Dyck in "Annota- 
tiones Botanicae" to the "Hortus Dyckensis," (1834), p. 301, 
which was expressly referred by that author to t. 19, vol. iii. 
of the Hortus Amstelodamensis (t. e. F. tvberosa Ait. in the 
writer's view); but Jacobi, who had seen the original speci- 
men at Schloss Dyck, pointed out certain differences, and the 
probability seems to be that it was really gigantea, unless in- 
deed it was the " flavoviridis'' of Hooker in Bot. Mag. 5163 
(1860). The succulent collection of the Dyck Garden was 
dispersed after the demise of its founder; a few descendants 
are preserved of certain species, but the writer could not 
trace ''A. Commelini'"^ among them. 



* In the "Annotationes'' it was proposed to restrict Furcraea to the 
single species hnffoevaf Zuccarini. 
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The next question is whether the plant of Salm-Dyek was 
that described in the "AmaryUideae" p. 200 (1888) by Baker. 
The descriptions do not altogether tally, and there is no spec- 
imen of the leaf in the Kew Herbarium; so far as the text 
goes, the plant of the " Amaryllideae" might be true gigantea, 
Vent., but perhaps we should find it rather in the "F. cuberir 
sis var. inermis" of Bot. Mag. 6543 (1881). There are flowers 
in the Herbarium on which Mr. Baker has written, "F. Comr 
melynii Hort. Kew. Sept. 1874 is F. gigantea small variety, " 
and these correspond to flowerS belonging to a spray from a 
Furcraea which poled in the garden during 1859-60 while 
they differ somewhat from all those examples which the 
writer has been able to refer to gigantea, tvberosa or cubensis. 
The plant which flowered in 1859 was attributed in the first 
instance to F. gigantea, but a later hand has substituted "F. 
flavoviridis,'^ from misapprehension possibly of a passage 
under Bot. Mag. 5163, where Sir W. Hooker remarks that 
^^flavoviridis" might have been referred, but for the absence 
of a "tuberous" stem, to F. tvberosa and adds "We have 
plants that have not yet flowered which . . . better 
correspond with F. tvberosa and I am bound to consider a 
new species, which Mr. Repper sent, twelve or fourteen years 
ago, . . . from Real del Monte. It may be considered a F. 
gigantea in miniature; the flowers however being quite as 
large and of the same structure as F. gigantea already given 
in Bot. Mag. tab. 2250." 

The concluding sentence manifestly refers to F. flavoviridis, 
though the flowers in the figure are about twice the size of 
those of F. gigantea, corresponding to examples, probably 
abnormal, that exist in the Herbarium; but one way or an- 
other it is evident that the Furcraea of Bot. Mag. 5163 has 
been more or less confused with the plant that flowered in 
1859, which the writer thinks must have been the same as 
Bot. Mag. 6543 ("F. cubensis var. inermis'^). 

It seems further possible that "inermis'' is the plant fig- 
ured by Redouts for the Plantes Grasses and Tussac's Flore 
des Antilles as F. gigantea. Although superficially resem- 
bling gigantea, the plant of Bot. Mag. 6543 will in all likelihood 

4 
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prove perfectly distmct, and if finally established must re- 
ceive a fresh name as it probably is not the ^'Commdini" of 
Salm-Dyeky and is certainly distinct from no. 19 of the Hort. 
Amstelodamensis. It is very difficult to say now what the 
tjrpes at Dyck of "F. gigantea*' and *'F. tvberoaa" may have 
been, and on those depends the identity of F. Commelyni, 
Kunth, for Jacobi's "tuberosa" b the Dyck plant, and his 
views on "gigantea" were based largely on Salm Dyck's; of 
"gigantea'^ he had never seen a flowering specimen, and his 
description, in so far as it is original, indicates "cubensis var. 
inermis*' of Baker rather than the true gigantea. It must be 
remembered that the *^cubensis" of Salm-Dyck and Jacobi 
was not Ventenat's cubensis. The former supposed the plant 
of Jacquin to be the var. fi of Alton's tiJberosaj which is 
" geminispina'' of Jacobi, — ^the Dyck ''tvberosa*' from the de- 
scription being somewhat different; what it may have been 
must be left for the present, but it could hardly have been 
genuine tvberosa, Ait. fil. in any case. Jacobi's tvberosa^ so 
far as the leaves go, was taken from the Dyck "fti6ero«a" 
but the inflorescence was described from a different example, 
which Jacobi afterwards propounded (Abhandl. Schles. Ge- 
sellsch. 1869, pp. 168, 169) as a distinct species named "F. 
lipsiensis." In the synonjrmy under F. Commdyni, no. 19 
of the Hort. Amstelod. is given by Jacobi as equivalent to 
A. Cammelini of Salm-Dyck, but in the text he argues that 
Salm-Dyck was mistaken on this head, and that Commelyn's 
no. 19 should rather be identified with F. tvberosaf Ait. 
Under F. cubensis he cites F. tvberosa, Ait. var. /S though he 
had already quoted "Willdenow Sp. PI. p. 194, F. tvberosa 
fi spinis duplicibus" for his own ^^ geminispina'' ; whereas 
Willdenow's ** Agave tvberosa^* is avowedly a mere extract 
from Aiton, the sole species known to Willdenow himself 
having been the plant named in his Herbarium "Agave vivir 
para'^ which, so far as can be judged, was F. gigantea, Ven- 
tenat. The fact is that F. cubensis was, and evidently is 
still, rare in collections, and but scantily represented by 
dried specimens, if indeed in th« older herbaria there were 
any specimens at all. 
The true gigantea also probably is seldom reared in Europe, 
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the cause being doubtless that it wants a moister atmosphere 
than is usually accorded to the Agaveae, as known xerophytes, 
in our houses; and the same applies, though not quite so fully , 
to the real tvberosa of the Hortus Kewensis. If "inermis" 
(Bot. Mag. 6543) was the plant collected in the mountains 
south of the city of Mexico by Repper, it would be accus- 
tomed to a very different climate from the coasts of the 
Isthmus and of South America, but it seems identical with a 
plant of Fendler's (no. 1548 in Hb. Kew.) from Tovar in the 
interior of Venezuela. 

It follows from the above that "jP. Commelyni/' both of 
Kunth and of Baker, must be dropped altogether, and when 
the so-called "var. inermis of cubensis" can be properly de- 
scribed a distinctive name must be found for it. The "cur- 
fterww" contemplated in Bot. Mag. 6543 was not Jacquin's 
plant at all, but one of Haworth's creations (for which see 
the Synonjrmy below). In the Amaryllideae Baker cites the 
type from Goodenough's Herbarium of F. ttiberosa, Ait. fil. 
for his ''gigantea" (p. 199), and distinguishes ^^gigantea*' by 
the trunk reaching 3-4 feet in length, so that his ^^gigantea" 
must be taken as in part at least equal to Alton's tvberosa, 
though in part the true no. 18 of Commelyn. His ^'cuben- 
818** similarly is in part, by the description, Jacquin's Agave 
cyben8i8f but the leaf is manifestly rather that of F. SeUoa, 
specimens of which are often marked in gardens "F. cvbenr 
8i8.'' Mr. Baker says distinctly that he had no reliable spec- 
imens of tvberosa, and took his description from Jacobi and 
Hasskarl (Retzia, ii. p. 16, d. 1856); but Hasskarl's descrip- 
tion was from a plant received from Sydney which flowered 
at Buitenzorg, and was evidently F. gigantea, Vent. The 
^' tvberosa'' of Salm-Dyck and (m part) of Jacobi will be con- 
sidered further under F. spinosa. 

The writer would have liked to give complete descriptions 
of each of the species in this group, but hesitates to attempt 
this without full grown living specimens before him. For 
the following provisional description of the Antigua plant he 
is largely indebted to Mr. Barber's notes and photographs 
already mentioned. By kind permission of the Director of 
the Royal Gardens certain of these photographs, and others 
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from the Herbarium, are reproduced to illustrate this mem- 
orandum. 

F. tuberosa, Ait, fil. in Hort. Kew. ed. 2, ii. 303. — Trunk 
in young plants inconspicuous, in old examples 3-6 ft. long, 
often decumbent, sometimes partly twisted, 5-10 in. thick, 
succulent within. Leaves about 40 in a somewhat loose tuft, 
almost upright, or ascending, but when old reflexed, split- 
ting, smooth on both sides, bright green, oblcmg-lanceolate, 
typically, at 2 in. from the base, 6 in. broad, narrowed to 5 in. 
at 8 in. above it; at their greatest width, that is about the 
middle of the leaf (3^ ft. from the base), about 10^ in.; about 
6^ feet long but attaining 8 feet and upwards; margins to 10 
in. from the base flat, free from prickles, or with minute re- 
trorse teeth, which increase upwards, at the middle more or 
less irregularly set at intervals of 0-1 in. with reddish-brown 
prickles up to | in. high, arising from a thickened projection 
of the leaf-border, uncinate; bases of the prickles sometimes 
geminate by suppression of the margin-interval, which is nor- 
mally deeply indented but in old leaves nearly straight; mar- 
gin more or less involute above the middle of the leaf, ulti- 
mately forming a groove one to three inches deep, devoid of 
prickles in the uppermost fourteen to eighteen inches; tip 
convolute into a blunt scarcely pungent conical acumen.* 
Scape 15-25 feet high, the often dense oblong thyrsoidal 
panicle reaching ten feet or more; perianth-lobes about IJ 
inch X 7 lines, greenish-white without, white bordered, shorter 
than the germen which attains IJ in.; capsule oblong-ovate; 
bulbils usually numerous, broadest at the base, sharp pointed. 

F. cuBENSis, Haw. var. inermis, Baker in Bot. Mag. 6543- 
(1881) (Fourcroya), [x] 
See the preceding. The F. cvbensis of Haworth (Syn. 
p. 73) is not the same as F. cvbensis of Ventenat; it is true 

* In young leaves the tip of the leaf is often hardened into a false 
spine and disarticulates; in old leaves the acumen is very often shod, as 
it were, with a blunt homy callus. In no Furcraea, so far as the writer's 
knowledge goes, is there ever a true fibrous terminal spine such as is 
manifest in many other Agaveae. 
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that he quotes "Willd. Sp. PL 2. 193" and that the plant indi- 
cated by this reference is the Agave cvbensis of Jacquin, but 
he further cites F. tvberosa fi of the second edition of the 
Hortus Kewensis, which is a different species altogether, 
with the result that in England "F. cubemis" has been 
usually applied to a plant which approaches tvberosa^ cer- 
tainly, but is probably in fact F. SeUoa, K. Koch, and in any 
case is not the Cuban species of Jacquin. There is no proof 
that Mr. Baker's plant is derived from any of the established 
species; it may be the Agave a^pera of Jacquin (Enum. Vin- 
dob. App. 307), and the '*F. gigantea" of the figure (but not 
the letterpress which is taken from Ventenat) in the Plantes 
Grasses 126 bis, repeated in the Flore des Antilles of Tussac 
(ii. 25, 26) for the San Domingo plant which is actually F. 
tvberosa, Ait. 

F. DBMOULiNiANA,*Jacobi inHamb. Zeit. xxiii.(1867), p. 310. 
Not now apparently in cultivation; supposed to have been 
brought from Mexico by Galeotti; the description reads like 
that of a monstrosity, but the large bulbils recall Triana's 
specimen from the Colombian Andes previously mentioned. 

F. DEPAUPEBATA, Jacobi in Hamb. Zeit. xxii. (1866), p. 411. 
Based on a single specimen. Possibly identical with 
Baker's albispina, but it is particularly unsafe m this genus 
to identify plants from descriptions solely without living 
specimens or at least reliable herbarium material. 

F. FLAVOvmiDis, Hook, in Bot. Mag. 5163 (Feb. 1860) 
(Fourcroya). 
The writer cannot separate this from F. SeUoa of the Kew 
Garden and Herbarium except by the very large flowers in 
one specimen which agree with the illustration but are prob- 
ably abnormal, and by the generally small proportions of the 
flowering plant; it is hardly safe, however, to rely on the pro- 



* There are young plants received at Kew under thk name but 
they are altogether doubtful. 
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portions of a Furcraea when it has poled in a garden, unless 
these prove constant over several generations; even then, as 
Mr. Baker has well pointed out, it would not be advisable to 
lay stress on the dwarf condition unless other characters 
accompany. 

The original **Selloa^* of K. Koch has only a few days prec- 
edence of "^roviridis," and was founded on a plant (that 
had not flowered) at Sans-souci, but the name is well estab- 
lished as attaching to the form recognized at Kew as SeUoa, 
and on the whole the best course seems to be to treat '^fla- 
voviridis" for the present as a synonym of F. SeUoa, until 
fresh examination can be made of flowering examples. To 
complete the matter, SeUoa and " flavoviridis" should also be 
compared with ^'Lindeni." It is not impossible that the 
Dyck ^Hvberosa'* may have been ^' flavoviridis^' ; the native 
country is not really known in either case, for the mention 
under Bot. Mag. 5163 of Repper's Mexican collections does 
not relate to ^' flavoviridis^^ but to a different plant which 
may have been the same as ^'cubensis var. inermis" of Baker 
(see F. Commelyni). 

"F. gigantea'', Wettstem Veg. Bild. Sud. Brazil (1906) pi. 
iv. (non Ventenat). 

This name is attached to a Furcraea which figures in an 
illustration from a water color sketch by F. von Kemer of the 
"Edge of the Savanna in the dry season near Itapetininga, " 
a place in Sao Paulo, in southeast Brazil, about 25'' S. Lat. 

It can hardly be F. giganlea, Vent., and may be an unde- 
scribed species. 

F. LiNDENi, Ed. Andr6 in 111. Hort. xxi. (1874) pi. 186, p. 
167. (Fourcroyd). [x] 
M. Andr6 cites Jacobi "in Linden Catalogue," and notes 
that the plant was brought to Linden in 1868 from near C!ali 
in the Cauca valley of Colombia (see also "Tour de Monde" 
xxxiv. 1875-6, p. 133), where it existed in small quantity. 
It may be doubted whether this handsome plant has not, like 
Agave americana var. variegata, a cultivated origin, and so 
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Jar as the leaves go it is very near F. Selloa, but until the in- 
dorescence can be studied, it is better to retain it as a species. 
The earliest mention of the plant appears to be in the Gar- 
deners' Chronicle, 1869, p. 587, as having been shown by 
Linden at the Russian International Horticultural Exhibi- 
tion of that year. The writer has unfortunately not suc- 
ceeded in tracing Jacobi's description. Lehmann no. 8676, 
on cliflfs at 1000-1800 meters round Popayan, may be this. 
The leaves (probably from the inner part of the tuft), are not 
variegated; — they resemble those of Lindeni or SeZZoa but have 
not the "emery paper" under-surface; the flowers are too 
small for F. Sdloa of the Kew Herbarium. 

F. PUBESCEN8, Todaro "Sopra una nuova sp. di Fourcroya" 
(1879), pp. 9-14. 

From the figure this can hardly be the "jmfeescens" of 
Baker in Bot. Mag. 7250 (1892) which is the same as F. un- 
dukUa, Jacobi, assuming at least that the uruMata of Bot. 
Mag. 6160 (1875) represents Jacobi's species, which seems to 
the writer practically certain. The degree of pubescence 
evidently varies in these dwarf Furcraeas within somewhat 
wide limits; it is remarkable that they share this character, 
which is altogether absent in the "Giganteae," with the ar- 
borescent "Serrulatae." 

From Todaro's description, and the representation of a 
stem-leaf on pi. ii. (fig. 5, omitted in the explanation), P. 
pubescens would appear to differ from all known Furcraeas 
by the remarkable arrangement of the leaves which extend 
to the scape, and, though modified in shape, only disappear 
at the base of the first branch of the panicle. 

F. spiNOSA, Targioni-Tozzetti m Obs. Bot. dec. i. & ii. (1808) 

pp. 33-36, tab. iv. fig. 1-16, 27, 28, & 32 = Rodati, Ind. 

Hort. Bot. Bonon. (ace. Obs. de Agaves spec.) p. 27, t. 1. 

On the whole this would seem to have been F. tvberosa, 

and if this were demonstrable "F. spinosa,'' as the name, 

would have priority; but the figures indicate a shorter, rather 

narrow leaf, and may represent a plant collected at Sta. 



Digitized by 



Google 



56 MI880URI BOTANICAL GARDEN. 

Martha in Colombia by Purdie of which specimens are e^ctant 
in the Kew Herbarium. F. spinosa was grown by the Bo- 
tanical Society of Florence under the wrong name of ^* Agave 
virginica''; being thence transplanted in 1783, several plants 
in different gardens flowered in 1796, 1799, and 1807, and 
have been described by Targioni-Tozzetti who has identified 
them with the "ilgraw" of Rodati's memoir above quoted 
which is undated, but was published, from internal evidence, 
after 1797. This might be the ^'ivberosa" of the Dyck gar- 
den, or even possibly, though less probably, the stricta of 
Jacobi; there remains ''flavoviridisj" but the probabilities 
are all in favor of the Florence plant having been a form of 
tvberosaf Ait. fil., in which case the Magdalena plant of Purdie 
represents an undescribed species, unless as above said, it 
should turn out after all to be the degans of Todaro. Grise- 
bach in the "Catalogus PI. Cub." duly recognized Wright's 
no. 3250 as the true cvbensis, but in the Flora of the British 
West Indies (1864) he admitted only two West Indian species 
Yiz/^ cubensis*' and ^' gigantea'^ ; to the former he attributed 
"leaves linear lanceolate, coarsely spinose-dentote," which is 
plainly meant for tvberosa, and yet cited "Jacquin Amer 
Pict. t. 281 f. 25" which is, of course, the "ciZioto-spinose'* 
Agave cvbensis. This he gives as "naturalized in Jamaica" 
citing Ptu'die, whose plant was collected, as we have just seen, 
on the north coast of South America; if any doubt existed as 
to the supposed Jamaican habitat it would be dissipated by 
the sets at Kew, where one sheet of Purdie's Santa Martha 
gathering is marked "F. cubensis^^ in the handwriting of 
Grisebach. His ^^gigantea," so far as the Antilles are con- 
cerned, was no doubt tvberosa^ Ait. fil., for he cites Tussac 
and, as the only example he had personally seen, gives a spec- 
imen collected by Wullschlaegel in Antigua. It seems pos- 
sible that Purdie's plant is the degans of Todaro; and in that 
case we should probably reduce tyberosa. Ait. fil., to spinosaj 
Targioni-Tozzetti, on the one hand, and degans of Todaro to 
stricta Jacobi on the other, but see stricta. In any case until 
the Furcraeas of South America have been further studied, 
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nothing can be gained by too summary revision of the nomen- 
clature. 

F. STRiCTA, Jacobi m Abhandl. Schles. Gesellsch. 1869, p. 171. 
Prom the description this might be the degans of Todaro, 
or even macrophylia, Hook, fil., but the only specimens that 
come near it are those of Purdie from the Magdalena littoral 
discussed under the preceding. Jacobi's is too small in its 
proportions for normal macrophylia, and the geographical 
range of this moreover is uncertain. It seems hopeless to 
identify Jacobi's plant at the present day, and the writer 
therefore has included degans in the list of known species, as 
it is at least supported by an elaborate description and fig- 
ure. In the Eew Herbarium there is a noteworthy speci- 
men from the Rottlerian Herbarium, taken by Klein on Oct. 
25th, 1811, from the Mission Garden at Tranquebar in S. 
India, which has quite the leaf of elegans or stricta as de- 
scribed by their authors; the flowers accompanying are un- 
doubtedly those of a Furcraea, but the leaf, which seems to 
have a terminal spine, is hardly distinguishable from that of 
Agave CantaUz, Roxb. It seems not impossible that the Four- 
croea Cantala of Haworth was suggested by this or a similar 
example, taken with Linnaeus' citation under his ''vivipara" 
of RumpPs fig. 109 in vol. v. of the Herb. Amb., which is 
A. Cantaia, along with Commelyn's ''polygonaj" a quite dif- 
ferent species. 

F. VALLECULATA, Jacobi in Abhandl. Schles. Gesellsch. 1869, 
p. 175. 
Sent from Kew to Jacobi as "Scttoa," but evidently some- 
thing different, possibly the S. Brazilian plant depicted 
by Wettstein (see "F. giganteaj" Wettstein, non Ventenat, 
above). Until we know more of the South American forms 
it woiild be inexpedient to exclude the name altogether. 

F. (Fourcrota) vivipara, p. 587, Gard. Chron. 1869. 

This was probably, from the indications, F. tvberosa, Ait. 
but it does not appear by whom it was exhibited, and the 
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writer cannot discover how the name originated, though it b 
quite likely that it refers to the Agave vivipara of Willdenow. 
Linnaeus' "4, vivipara,'' if we exclude certain erroneous 
synonyms, was based on Casper Commelyn's* "iifoe poly- 
gona" which that author himself identified with Munting's 
'^ minor'' and regarded as quite different from Hermann's 
" sobolifera " ; from the figure it was clearly an Eu-Agave of the 
*'KeraUo" type. 

Miller's Agave vivipara has a different history. Up to the 
6th edition (1762) of the Gardener's Dictionary he did not 
distinguish Agave from Aloe, and his Aloe no. 7 is "Aloe 
americana sobolifera" of Hermann. In the 7th edition 
Agave was separated, but without the use of Llnnaean 
binomials. Under the 5th kind, the "Childing Aloe," 
Hermann's ^^ sobolifera" is cited, but the description in 
the text refers manifestly to a species of Furcraea, and 
the writer thinks there can be little doubt that the plant 
intended was the F. undvlata of Jacobi, or a closely allied 
species. The 8th edition, which is that most usually quoted, 
simply repeats under ^'A. vivipara" this account given 
in the seventh. In the 1st edition (1789) of the Hortus 
Kewensis, Linnaeus (Sp. Plant.) and Miller's 1st edition are 
cited, and it is stated that Philip Miller had the plant in 
cultivation [at Chelsea] in 1731. In the second edition 
(1811) the synonymy is expanded, and among others Will- 
denow, whose specimen was a Furcraea, is quoted, but the 
plant itself is not now represented in the Gardeil unless by 
examples since referred to F, undvlata, Jacobi or pvbescens, 
Baker (non Todaro). The "A, vivipara" now at Kew, as 
already stated, is a modem importation from the East Indies 
and is Agave Cantata, Roxb., as is likewise a dried specimen 
in the Herbarium from the Philippines. 

F. Watsoniana, Hort. Sander, ex script, anon, in Gard. 
Chron. 1898, i. 243. [x] 
This name appears first in an account of a Horticultural 
Exhibition at Ghent in 1898, and the illustration leaves no 



* Pradudk (1703) p. 65. fig. 15. 
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doubt of the plant's identity with that now in the "Succu- 
lent House" (No. 5) at Kew. Mr. Watson, Curator of the 
Royal Gardens, to whom the writer desires to express his 
acknowledgments in connection with these notes, considers 
that this is a variety of F. gigantea Vent., and there can be 
no question m the writer's view that this is the origin of a 
most elegant and interesting form, bearing much the same 
relation to F. gigantea, Ventenat that Agave americana 13 
variegata Bot. Mag. 3654 does to the much less common 
green form of A. americana^ Linn. 

Synonymy. 

In dealing sjrstematically with the Agaveae it is hopeless 
to attempt adjustment of the post-Linnaean nomenclature 
without mastering the literature that went before the Spe- 
cies Plantarum; but the writer has endeavored in the pre- 
ceding notes to clear the ground so far as necessary for the 
present purpose and it need not be gone over here afresh. 

Local and vernacular appellations also, even when taken 
up in formal treatises, are noticed only under the connected 
scientific names, and this solely where it seemed unavoid- 
able. Under Furcraea (and its various spellings) names 
that are never likely to be verified, and "excluded species," 
are distinguished by the mark (f) ; where a name was pub- 
lished under some other genus than Furcraea it will be found 
under that other genus; the arrangement of genera and, 
under each genus-title, of the species, is alphabetical; only 
the author's name is stated unless more precise detail 
seemed to be called for; in most cases the full reference has 
been given in these notes already. 

Agave angusiifolia'^, J. fide = Agave tuberosa, Mill? 
Hort. Par. ex Lamarck, f. Lamarck. 

Enc. (1784) non Haworth. 



* All names that were at any time valid under the Linnaean genus 
Agave are to be traced imder Furcraea Vent. 
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angustifolia, Hort. Par. ex = Agave angustipolia J. 

Steudel Nom. (ed. 2) i. 36 f. Hort. Par. ex La- 

(1840). marck (preced.) 

aspera, Jaequin (1762). = Furcraea (Fourcroya) 

ASPERA^ M. Roemer. 
austrcdiSf Steude! Nom, = Furcraea australis, 

(ed. 1) p. 18 (1821). Haworth. 

campaniUataf Sess6 et Hoc. « Furcraea tuberosa, Ait. fil. 

Fl. Mexic. ant.1809 (?) 

The date of the original publication is not ascertainable 
from the writings of Colmeiro & Ramirez, or any other 
authority at present accessible to the writer; but Sess^ died 
between 1804 and 1809 apparently. The description is in- 
adequate, but as the plant was collected at the town of San 
German in Puerto Rico it was probably F. tvberosa. 

Commelini, Salm Dyck in = Furcraea Commelyni, 

Hort. Dyck. (1834). Kunth. 

cubensiSj Jaequin (1763). » Furcraea cubensls, 

Ventenat. 
cvbensis, Sprengel Syst. ii. = Furcraea cubensis, 

29 (1825). Haworth. 

Sprengel, who was followed by a few later authors, put 
back the species of Furcraea known to him from previous 
works into Agave, on manifestly insuflScient grounds. The 
''cubensis^' of Haworth is not F. cubensis, Ventenat because 
for one thing it includes jF. tvberosa, Ait. fil. /S, which is F. 
tvberosa, Ait. fil. of the present paper. 

foetida, Linn. (1753) also ^ Furcraea gtgantea, 

Sprengel (1825). Ventenat. 

foetida, Aublet (1775). = Furcraea gigantea, 

Ventenat. 

The remarks extend, however, to Furcraea tvberosa, Ait, 
fil. by implication. 

foetida Lamarck (1784). = Furcraea gigantea, 

Ventenat (ex desc) 
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The remarks, however, rather pomt to F. tvberosa, Ven- 
tenat 

giga7Uea,D. Dietr. Syn. PI. := Fnrcraoa gigantea, 

ii. 1192 (1840). Ventenat. 

hexapetala, Jacquin (1760). = Agave cubensis, Jacquin 

(1763), i. 6. Furcraea 
cubensis, Ventenat. 
madagascanensis, Sprengel == Furcraea (Fourcroea) 

Syst. ii. 79 (1825). madagascariensis, 

Haworth Suppl. 
mexicana, Poiret Suppl. 241 = Furcraea cubensis, 

(1810). Ventenat. 

Towards the end of the 18th century the Jardin du Roi at 
Paris poss^sed, among other Agaveae, a plant named Agave 
mexicanaj which was very likely that listed by Desfontaines 
under the same name in 1804 (Tableau de TEcole, p. 28). 
Desfontaines' ^'mexicana'* was in all probability the species 
still known under that name in certain gardens of South 
Europe (cf. specimens and photographs in Herb, Kew.from 
the Ricasoli garden at Florence, also from Coimbra), but 
commonly ^n its naturalized condition) as ^' americana'\ 
which is A. Vera Cruz of Philip Miller (Gard. Diet., ed. viii. 
1768), and possibly A. lurida of Aiton in Hort. Kew., but -not 
of Jacquin. In the Encyclopedic M6thodique (1784) i. 52, 
Lamarck mentioned the Paris Garden plant, citing as the 
only synonym "Aloe americana flore luteo" of Morison 
(Hist. p. 415), "Metl or Maguei of the Mexicans"; but this 
"Aloe" of Morison's was little better than a figment based 
on a misreading of Recehi's edition of Hernandez, where 
there are two "yellow Magueys" one of which is Tlacametl, 
and the other Metl Cotzli, but neither is the pulque-yielding 
Maguey of the Mexicans, i. e.the half mythical Metl par excel- 
lence of the early authors. Of his typical " mexicana "Lamarck 
printed no description, but he placed with it, — as var. ff — 
Jacquin's Agave cubensis. The description which follows 
the "variety" is taken from Jacquin and applies to cubensis 
solely, but remarks are added which relate to the supposed 
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Maguey. Jacquin's Cuban plant is Furcraea cubensis of Ven- 
tenat, and is not known to occur anywhere near Mexico 
proper; J. N. Rose (Contrib. U. S. Nat. Herb, v.) and others 
have shown that the pulque is obtained from different species 
of Eu-Agave, largely from A. atrovirenSy Karwinski, but not 
from A. americana, or *^mexicana'\ and further that the 
pulque-producing species are perfectly distinct from those 
from which in practice fiber is extracted. In the Supple- 
ment of 1810, Poiret (under Furcraea as a section of Agave) 
redescribed '* Agave mexicanay Lamarck," (which by later 
usage would be "-4. mexicaruif Hort. Par. ex Lamarck") 
omitting the original synonymy, but ascribing to the type 
Jacquin's Agave cubensis, which Lamarck himself restricted 
to variety fi. Poiret at the same time added as a synonym 
Agave odoratay Persoon, — a name wrongly coined for the 
Cuban plant of Jacquin. If we set aside Lamarck's syn- 
onym, and fall back for his type (for which only could the 
name ^^meocicana" be retained in any case) on the actual 
Garden plant, which was very likely, though proof is impos- 
sible, equivalent to the Agave Vera Cruz of Miller, then 
**Vera Cruz^' has at least a dozen years' priority, and was 
moreover supported by an adequate description and correct 
synonjrmy. If on the other hand we exclude the original 
"mexicarui" of Lamarck as being simply Morison's imaginary 
species, we are left with A. mexicana, Poiret (1810) (which 
is A. mexicana, Lamarck in part only), and that is merely a 
belated synonjnn of Furcraea cubensis, Vent. (1793), which 
is Agave cubensisy Jacquin intact, but duly transferred to the 
genus Furcraea. T. Moore, in Gard. Chron. 1879 (pp. 583 A 
614), revived '^ mexicana^' for an Eu-Agave, which, though 
not certainly identified, may have been a good species; but 
in view of the ambiguous origin and confused treatment of 
the name, its final disappearance from among the Agaveae 
is greatly to be recommended. 

odorata, Persoon Syn. i. 380 = Forcraea cubensis, Ven- 

(1805). tenat. 

sjyinosa, Steudel Nom. (ed. = Furcraea spinos a, O. Tar- 

2) p. 37 (1840). gioni-Tozzetti (1808). 
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svbinermisy M. Roemer Syn. 

Ens. 289 (1847). 
tvberosay Phil. Miller Gard. 

Diet. ed. viii. (1768) also 

Sprengel Syst. ii. 79 

(1825). 
tvberosay Lamarck Enc. 

(1784). 
tuberosay Aiton in Hort. Kew. 

(1 ed.) (1789). 

tvberosa [var.] fi, Aiton in 
Hort. Kew. (1 ed.) (1789). 



= Agave vivipara, Amida 

(infra). 
= FnrcraeatiiberosayAit. fil. 

(1818). 



= Agave tuberosa, Miller, 
( = preced.) f. Lamarck. 
= Agave tuberosa, Miller, 
i.e. Farcraea tuberosa, 
Ait. fil. 
= FuRCRAEA (Fourcroya) 
GEMiNispiNA, Jacobi, 
t. e. Furcraea tuberosa, 
Ait. fil. 
viviparay Linn. Sp. PI. (ed. 2) = Furcraea sp. (ex desc.) 
i. 461 (1762). 

The synonymy however includes Rmnpf, Herb. Amb. v. 
t. 94 which is Agave Cantata, Roxb., and "Aloe americana 
polygona" of C. Commelin (Praeludia, p. 65, fig. 15) which 
was probably an Eu-Agave of the type of A. antiUarum, 
Descourtilz: in the first edition of the Species Plantarum 
(1753), at i. 323, Commelin 's ^polygona' is the only actual 
sjmonym; P. Hermann's "Aloe americana sobolifera"(Hort. 
Lugd. 1687, pp. 16, 17) is cited, but in an inferior and doubt- 
ful position, possibly because Commelin had expressly 
declared that it was not the same as his *' polygona.'' It 
has been a question whence Linnaeus got his description of 
the stamens for his ''viviparay'^ which is that of Furcraea; 
there is nothing in the text of the Praeludia to suggest it, 
but the illustration might be squared by a student who had 
never seen the living plants with Hughes' account of the 
Barbados Silk-grass (see A. vivipara, Maycock below), pub- 
lished in 1750. 

Great confusion has been caused by the supposition, not 
yet quite extinct, that the production of bulbils in the Aga- 
veae is a definite specific character. That Liim6's immedi- 
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ate followers looked on his *' Agave vivipara*^ as a Furcraea 
is proved by Willdenow's Herbarium. 

vivipara, Phil. MiUer Gard. = Furcraea (Fourcroya) 

Diet. ed. viii. (1768). undulata, Jaeobi? 

mmpara, Lamarck Enc.Meth. = Agave vivipara Liim. Sp. 
i. 53 (1784). PI. (ed. 2). 

The remarks however take in F. tnberosa, Ait. SI.: "A. 
vivipara" of the Illustrations 235, fig. 1 (1793) is simply 
copied from Hermann's figure of his ''Aloe americana sobo- 
lifera" and goes back therefore to the first edition of the Sp. 
Plantarum. 

vivipara, Willdenow Sp. PI. = Fnrcraea sp. (gigantea, 
ii. 193 (1799). Ventenat?) 

The specimen does not enable the writer to say more as to 

the species. 

vivipara Sess6 & Moc. in Fl. « Furcraea cnbensis. Vent. 

Mexic. ed. Ramirez, p. 87. 

The plant was collected (by Mocino?) between Havana 
and Guanabacoa, and the description answers to F. cubensu. 
It seems doubtful if the Island plants included in the Flora 
Mexicana were jointly collected; the notes on ** vivipara" 
indicate but one observer. 

vivipara, Arruda da Camara = Furcraea sp. (ex descr.) 

(1810). 

The native South American name given in Arruda's tract 
(Caroata assu) possibly belonged to a Bromeliad; the Por- 
tuguese "Piteira" is believed to be usually applied to an Eu- 
Agave. It is doubtful how far Arruda was dealing with an 
actual Pemambuco plant, and not simply fitting in accounts 
by prior authors. It is quite possible, as Schultes has sug- 
gested, that Brotero's Fourcroya agavephyUa may have been 
Arruda's *' Agave vivipara," but Brotero seems to have had 
material or reports from other parts of the Brazils before him 
also. 
vivipara, Maycock in Fl. = Furcraea taberosa, 

Barbadensis, p. 134 (1830). Ait. fil. 
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Maycock gives, in all, three different Agaveae as found in 
Barbados, viz. (1) "A. americana a." (2) "A. americana jS.'^ 
(3) "il. vivipara. " Of these no. 2 is doubtless the A. 
americana var. fi variegata of Bot. Mag. 3654, and in Bar- 
bados, as elsewhere, a garden plant of which the origin is so 
far undiscovered. By his no. 1 Maycock understood one or 
more of the ^*KeraUo'^ group, which is characteristic of the 
Western Antilles, but extends, though possibly not as an 
original inhabitant, to the lesser islands, and to parts of the 
mainland, e. g. the coasts of Guiana and Venezuela; he was 
naturally surprised to find no. 2 authoritatively named in 
Europe "A. americana,^^ perceiving rightly that it is a very 
different plant from the West Indies type which he was 
accustomed to refer (erroneously) to the "americana" of Lin- 
naeus. For no. 3 he cites Hughes [History of Barbados] 
p. 224, where a good description of the local Silk-grass (cf. 
"Silk-Dagger" etc. in Barber) or Aloe Barbadiensis (cf. Hort. 
Eltham. tab. xix. fig. 21 and text 1, 23) leaves no room for 
doubt regarding the identity of Maycock's "A. vivipara" 
with Furcraea tvberosa, Ait. fil.: Maycock observes that 
the Keratto was usually planted, whereas "A. vivipara" 
occurred more in natural situations: and he adds that the 
Jamaica Silk-grass must be something altogether different. 
What that was or is, need not here be discussed, but it cer- 
tainly was not any species of Furcraea. 

Beschorneria mvltiflora, = Fnreraea Bedinghansiy 

Hort. ex K. Koch in K. Koch. 

Wochenschr. vi. p. 234 

(1863). 
FouRCRAEA gigantea, Reichb. = Furcraea glgrantea, 

Fl. Exot. iii. no. 202 (1835). Ventenat. 

The illustration is copied from Bot. Mag. 2250. 

FoURCROEA Cantala,1[ = Agave Cantala, 

Haworth Suppl. (1819). Roxburgh? 

madagascariensiSf'f Haworth = Furcraea giganteSf 

Suppl. (1819). Ventenat? 
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Haworth compares with this his "F. CarUala'^ which is 
usually regarded as the same as Agave Cardcda, Roxburgh; 
but both were very young pot-plants in the Chelsea garden, 
and are altogether dubious. 



FURCRAEA CUBBN8I8, 

Haworth (q. v.) 

Agave vivipara, Arruda 
(supra), pro parte = 
Fnreraea elegans, 
Todaro? 

Furcraea (Fourcroya) 
andalata, Jacobi? 

Faroraea macroptaylla. 
Hook. fil. (1898)? 



Fourcroya agavephyUa, 

Brotero ex Schultes Syst. 

vii. 731 (1829). 
agavephyUa, Brotero ex 

Schultes Syst. vii. 1717 

(1830). 

Aiioni,^ Jacobi (1869). 

dUissima, Todaro ex Fran- 
ceschi in Bailey Cycl.Amer. 
Hort.ii. 620 (1900). 

Specimens from the Palermo Garden are at Kew, but too 
young for determmation; the leaf resembles that of young 
plants of F. macrophylla. The name occurs, but without 
any description, at p. 11 in Todaro's paper on F. jmbescens 
(1879): it was proposed later by Sir Daniel Morris for Fur- 
craea rmcrophylla, Hook. fil. but was not adopted, possibly 
ui view of its prior mention for the unpublished species. 
The description in Bailey's Cyclopedia (article Furcraea by 
Franceschi, Oliver and Wilh. Miller) furnished by Franceschi, 
is very brief, but suggests macrophylla. 

= Furcraea (Fourcroya) 
cuBENSis yar. inermis, 
Baker in Bot. Mag. 6543 
(1881)? 

» Furcraea grigantea, 
Ventenat? 

» Furcraea glganteay 
Ventenat? 

« Furcraea cubensis, 

Haworth, non Ventenat. 



aspera, M. Roemer (1847). 

BariaeUi^-f Jacobi (1869). 

Commelynif^ Kunth (1850). 

cubensis, Martins Fl. Brasil. 
iii. i. p. 192 (1855). 



The synonyms, more especially the vernacular and local 
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names, however, cover the "Keratto" Agaves, F. tvberosa, 
Ait. fil., and "Agave vivipara'' of Arruda da Camara. 

cvbensis, Grisebach in Fl. Br. ^ Fnreraea toberosa, 
W. Indies 1864. Ait. fil. (ex loc. Antigua). 

The Jamaican habitat is a mistake for the north coast of 

South America. 

cvbensis, Grisebach in Cat. » Forcraea eabensis, 

PI. Cub. (1866). Ventenat. 

Deledevantijif C. Riviere in = Fnrcraea tuberosa, Ait. 

Rev. des Cult. Colon, xi. fil.? 

pp. 68-69 (1902). 

Reported from Algeria; no description given, but it is 
probably the "Hayti Hemp" of certain markets, and may 
be the plant, yielding fiber of the same class as "Sisal" and 
"Pite d'Haiti," which forms the subject of an article by M. 
Fasio in Journ. d'Agricult. Tropicale no. 41 of 1904, p. 342. 
"Pite d'Haiti" has been commonly referred to Furcraea 
gigantea, Ventenat, but the original Haiti plant is more 
likely to have been Furcraea tuberosay Ait. fil. 

depauperata,^ Jacobi (1866). = Furcraea albispina, 

Baker (1893)? 
fiaccida,^ Hort. Panorm. ex =» Furcraea Bedinghausi^ 

Hort. Kew. K. Koch? 

flavoviridis, Hook. (Feb. = Furcraea (Fourcroya) 

1860). Selloa, K. Koch (Jan. 

I860)? 
geminispinaflf Jacobi (1866). » Fnrcraea tuberosa. 

Ait. fil. (1811). 
Ghiesbrechtiij1[ Hort. ex = Furcraea (Fourcroya) 

Jacobi (1867). Demouliniana, Jacobi 

(1867) fide Jacobi. 
Todaro however (Hort. Panorm. i. 13) gives F. Ghries- 
breehtii (sic.) of Verschafifelt's 1867-68 Catalogues as being 
F. elegans, Todaro, which can hardly be the same as F. De- 
mouHniana, Jacobi. 



* Two different forms seem to have found their way to England 
under this name; one of which may be F. atroviridis Jac. & Goepp. 
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gigarUea, Regel in Gartenflora = Forcraea toberosa, 

1852, p. 21, t. iii. Ait. fil. 

Jacobi (Versuch, etc. Sep. Abdr., p. 270) pointed out that 
this could not be F. gigantea and suggested that it might be 
F. SellM, K. Koch; it was more probably intended for F. 
tvberosa, Ait. fil., and Jacobi would no doubt have recog- 
nized this had he seen good examples of the Kew "tvberosa." 
Regel identified his plant with Roemer's "var. WiUemetiana" 
of F. gigantea, which is simply a book adaptation of Funium 
pUiferum, Willemet (q. v.). 

ffiganteay Martius Fl. Brasil. = Furcraea gigantea, 

iii. i. pp. 187-88 (c. 1855) . Ventenat. 

The remarks, however, cover Furcraea tvberosa, Ait. fil. 
as well. 

gigantea, Grisebach in Fl. Br. » Furcraea tnberosa, 

W. Indies (1864). Ait. fil.? 

The description, which is very brief and not altogether 
applicable, relates to F. gigantea, Ventenat, or rather to the 
older descriptions of that plant; but the only specimen act- 
ually seen by Grisebach was from Antigua, and was there- 
fore in all probability F. tvberosa, to which, moreover the 
remarks apply directly. 

gigantea,1[ Wettstein in Veg. == Furcraea valleculata 

Bild. S. Brazil tab. iv. Jacobi? 

(1906) non Ventenat. 
gigantea var. WUlemetiana, = Funium pitiferum, Willemet 

M. Roemer in Syn. Ens. (infra). 

(1847). 

Roemer's type, as regards distribution, covers both tvbe- 
rosa and gigantea. 

gigantea var. WUlemetiana, = Furcraea tuberosa. Ait. 
J. G. Baker ex Kew Bui- fil.? 

letin 1892, p. 101. 
Reported from St. Vincent: Barbados specimens similarly 
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named in Herb. Kew. appear to be undoubtedly referable to 
tvberosa. 

hexap€tala1[ (Jacq.) Urban in = Fnrcraea cobensis, Ven- 
Symb. Antill.iv. 152 (1903). tenat (1793). 

Jacquin's ^^ Agave hexapetala'^ was undoubtedly prior to 
his "Agave cubensis/' but as Ventenat, when founding Fur- 
craea, took up "cvbensis^' it must stand. Sintenis' 482 from 
Puerto Rico, cited by Urban, may be F. tvberosa Ait. fil. ; it 
does not appear in any case to be F. cvbensisj Ventenat. Of 
the localities given in the Symbolae, several undoubtedly 
belong to F. tvberosa. 

interrupta^-f Hort. van Houtte. = Fnrcraea tuberosa. Ait. 

ex Jacobi in Abhandl. fil.? 

Schles. Gesellsch. 1869, 

p. 169. 

It is impossible to say what Jacobi's type of "F. tvberosa^^ 
(which consisted of leaves only) may have been; from the de- 
scription it might be a plant collected on the Magdalena lit- 
toral by Purdie which has been discussed above xmder F. 
spinosa, Targioni-Tozzetti; Jacobi himself identified it with 
"F. ifUerrupta'* of Van Houtte's nursery at Ghent; and of 
that there is a photograph at Kew which represents appar- 
ently a state of F. tvberosa, Ait. fil. 



Lindeniy Ed. Andr6 in 111. 

Hort. xxi. 167(1874). 
Kp«ien«i8,t Jacobi (1869). 

longaeva, Ed. Andr6 in 111. 

Hort. X. Misc. p. 43, 370 

verso. 
tnacm,t Hort. Par. ex Jacobi 

(1869). 
Noackii^y Hort. ex Baker in 

Bot.Mag. 6292(1877). 



Fnrcraea (Fourcroya) 
Selloa, K. Koch ( I860)? 

Furcraea tuberosa, Ait. 
fil.? 

Furcraea (Fourcroya) 
BediDgtaaiiKi, K. Koch. 

FuKCRAEA (Fourcroya) 

DEPAUPERATA, JaCObi. 

Agave Noackii, Jacobi. 
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pybescens y Baker in Bot. Mag. 

7250(1892) vixTodaro 

(1879). 
pv^rioniformisylf Hort. Ver- 

schaflFelt. exTodaro (1876). 

rigida,^ Haworth (1812). 



Fareraea (Fourcroya) 
andnlata, Jacobi(1869). 

FuRCRAEA (Fourcroya) 

ELEGANS, Todaro f. To- 

daro. 
Agave rigida, Philip MiUer 

Gard. Diet. ed. viii. 

(1768) non Engelmann. 

Engelmann supposed Agave sisalana, Perrine (the Sisal 
Agave of the Bahamas, East Indies, etc.) and A. longifolia, 
("il. eUmgataj'' Baker in Kew Bulletin non Jacobi, the Yuca- 
tan "Sashqui") to be varieties of A. rigida, Mill., which 
was not in reality either of those plants. It is doubtful at 
present what A. rigida of Miller may have been, but it pretty 
certainly was not a Furcraea. 



rigida,'^ Landry ex Jacobi 

(1867). 

Roezlii,^ Ed. Andr6 m Rev. 

Hort. 1887, p. 353 fig. 71. 
Roezlii var. a/ropwrpwrca,t 

Hort. de Smet. ex Gard. 

Chron. 1876 (i.) 630. 
sobolifera,^ Hort. Gels, ex 

Jacobi (1867). 



= Furcraea (Fourcroya) 
Demouliniana, Jacobi 
(1867) f . Jacobi. 

= Furcraea Bedlnnrl^ausi, 
K. Koch (1867). 

= Furcraea (Fourcroya) 
undalata, Jacobi? 



= Furcraea (Fourcroya) 
Demouliniana, Jacobi 
(1867) f. Jacobi. 
spinosa, 0. Targioni-Tozzetti = Furcraea tuberosa Ait. 
(1808). fil. (1818)? 

Cf. at the same time, Purdie's Magdalena (Sta. Martha) 
specimens in Herb. Kew., which, if not the F. degans of To- 
daro, may represent an imdescribed species, or F. spinosa. 



stricta, Jacobi (1867). 

tnberosa, Fenzl ex Baker in 
Gard. Chron. 1879, p. 623. 



= Furcraea (Fourcroya) 
elegans Todaro (1878). 

= Furcraea (Fourcroya) 
undnlata, Jacobi. 
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tvberosa, Belg. Hort. 1860 = Fnreraea ffiffantea^Ven- 

p. 219. tenat. 

tvberosa, Franceschi in Bailey = Furcraea (Fourcroya) 

Cycloped. Amer. Hort. ii. Selloa, K. Koch? 

620 (1900) vix Ait. fil. 

tiMfloraylf Kunth <fe Bouch^ » Beschorneria tubiflora, 

in Linnaea xix. p. 381 Kunth Enum. v. 844. 

(1847). 

vivipara,^ Gard. Chron. = Forcraea tnberosa, Ait. 

(1869), p. 587. fil.? 

No description given; shown at an International Horti- 
cultural Exhibition in Russia: probably was Agave viviparay 
Maycock (which see above). 

Watsoniana, Hort. Sander, ex » Fnreraea gigantea, Ven- 
Gard. Chron.. 1898 (i.) p. tenat var. Watsoniana. 

242 fig. 90 (p. 243). 
Inflorescence not seen; Mr. Watson considers this, as does 

the writer, to be a variegated form of the true F. gigantea. 

PuNiuM jntiferum, f Wille- — Forcraea gigantea, Ven- 
met in Usteri Ann. xviii. tenat (1793). 

p. 26 (1796). 

The "Mauritius Hemp"; Willemet's account covers, pos- 
sibly both F. gigantea and F. tvberosa. 

Furcraea australis,^ = Doryanthes excblsa, Cor- 

Haworth Syn. (1812). rea in Linn. Trans, vi. 

211 (1802). 
Commdyniylf Baker in = Furcraea (Fourcroya) 

Amaryllid. (1888). cubensis, Haworth var. 

iNERMis, Baker in Bot. 

Mag. 6543 (1 Feb. 1881). 
cubensis, If Haworth (1812). — (pro parte) (1) Furcraea 

cubensis, Ventenat 

(1793); (2) Furcraea 

TUBEROSA, Ait. fil. 

cvbensi8f1[ Hasskarl in Retzia — Furcraea tnberosa. Ait. 
ii. 19 (1856). fil. 
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Hasskarl says that his plant, received at Buitenzorg from 
Groningen as "F. tuberosa/' squared exactly with Jacquin's 
description of Agave cubensis except that Jacquin gives the 
leaves as "ciliate-aculeate," which he says might be due to 
the description having been taken from imperfectly devel- 
oped specimens in European gardens. Jacquin's descrip- 
tion, written doubtless from the plant discovered by himself 
in Cuba, gives the leaf-margin as "ciliato-spinose," whereas 
that of ivberosa is "dentato-spinose." From Hasskarl's 
own description he had evidently before him F. tvberosa. 

cubensis var. lAndeni, Kew = Furcraea (Fourcroya) 

Hand-List Tend. Monocot. Lindeni, Ed. Ancir6 

1897. (supra). 

foetida,1[ Haworth (1812). = Furcraea gigantea, Ven- 

tenat (1793). 
gigantea, Baker in Amaryll. = Furcraea tuberosa. Ait. 

(1888). fil. 

The description belongs partly to F. gigantea, partly to 
F. tvberosa, but mainly to the latter. 

tuberosa, Hasskarl in Retzia == Furcraea gigantea, Ven- 

ii. 16 (1856). tenat. 

FuRCROEA gigantea, Redouts = Furcraea (Fourcroya) 

in Hist. PL Succ. (post cubensis var. inermis, 

1806). Baker in Bot. Mag. 6543 

(1881)? 

The letter-press, as is carefully noted by De Candolle, is 
taken from Ventenat, but the plate differs somewhat; it may 
have been based on Jacquin's figure of Agave foetida, Linn., 
but it agrees, on the whole, with the form above noted. 

gigantea, Redouts in Liliac^ = Furcraea gigantea, 
viii. 476 (1816). Ventenat. 

The text, however, relates partly to F. tuberosa. Ait. fil. 

gigantea, Tussac in Fl. des » Furcraea tuberosa, Ait. fil. 
Antilles (1818). 



Digitized by 



Google 



LITERATUBB OF FUBCBAEA WITH 8TNOP8IS OF SPECIES. 73 

The figure is reproduced from the Plantes Grasses, and the 
Latin description is abridged from that of F. gigantea, Ven- 
tenat; but the French account by Tussac manifestly refers to 
F. tvberom Ait. fil. 

gigarUea^ Hook, in Bot. Mag. » Fnrcraea gi^antea, 

2260 (1821). Ventenat (1793). 

gigantea var.f Medley Wood = Furcraea (Fourcroya) 

in Gard. Chron. 1898 (i.) Lindeni, Ed. Andr6 

p. 227 non Ventenat. (suprft). 

RoEZLlA bvUnferaylf Belg. » Fnrcraea Bedinffhansi, 

Hort. 1883, p. 133 (nomen). K. Koch f . Baker in Bot. 

Mag. 7170 (1891). 
regiGfii Hort. ex Baker in -» Fnrcraea Bedinghansi, 

Bot. Mag. 7170 (1891). K. Koch (1860). 

Yucca acaulis, HBK. >« Furoraea sp. f. Trelease in 

Mo. Bot. Gard. Rep. xiii. 
(1902) p. 114. 
argyrophyUa, Hort. ex Baker » Fnrcraea Bedinghausiy't' 
in Bot. Mag. 7170 K. Koch. 

(1891). 
Parmentieri^ Hort. ex Baker » Fnrcraea Bedinffhansi, 

in Bot. Mag. 7170 (1891). K. Koch. 

Pringlei t Greenman herb. » Fnrcraea Bedinghansi, 

ex Greenm. in Proc. K. Koch. 

Amer. Acad, xxxiii. p. 474 

(1898). 



An abstract follows of those species that appear to the 
writer to be fairly established, and ako of those which, 
though as yet not properly known, may be verified in the 
future, as against others, dealt with previously, which are 
either invalid, or unlikely to be identified. Notes are added 
indicating the supposed range of each species, or its origin, if 
known only in collections, and the approximate date of dis- 

* For a fuller eztrioation of Furcraea Bedinghauai synonyms under. 
Tucea see Trelease on Yucoeae in Mo. Bot. Gard. Rep. xiii. (1902) pp. 
27-183. 
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covery or introduction. One plant (included m the Kew 
Garden Hand List of Tender Monocotyledons 1897 as F. 
Desiderantii) having died out is not accounted for m the pre- 
ceding partS; and therefore omitted. 

Admitted Species op Furcraea. 

1. tnberosaf Ait. fil.— Haiti, and (introduced?) E. Antilles, 
about sea-level: before 1516, . 

2. gigantea. Vent. — Costa Rica, and (often introduced?) 
N. A S. coasts of S. America, 0-3000 ft.: 1529, Oviedo. 

3. elegans, Tod.— Tobago, & N. E. Brazil to Colombia 
(cult.) about sea-level (?): 1648, anon, correspondent of De 
Laet (?). 

4. cnbensis, Vent.— Cuba (also cult. Yucatan), 0-1000 ft.: 
before 1760, Jacquin. 

5. nndnlata, Jacobi — Central Airierica (?) : introduced into 
English gardens before 1768 by Ph. Miller. 

6. longraeva, Zucc. & Karw. — ^Mexico, Guatemala, & Bo- 
livia* 9-10,000 ft.: before 1831, Karwinski. 

7. Selloa, K. Koch.— Guatemala to Colombia, 3-9000 ft.: 
before 1860, Warszewicz (?). 

8. Bedinghansi, K. Koch. — ^Mexico and adjoining Re- 
publics, about 6000 ft.: 1860, Roezl. 

9. albisplna, J. G. Baker — ^Native country unknown : Pal- 
ermo Bot. Gard., before 1893, . 

10. macrophylla. Hook. fil. — ^Bahamas, etc. (an escape?) : 
Morris, also Hart (before 1889); Colombia? Chile? 

iMPEKFEcrrLT ICnown but Possibly Valto Species. 

(a) inenniSy J. G. Baker (pro var.) in Bot. Mag. 6543 
(1881)— Venezuela (?): before 1688 (?), .f 



* The Bolivia form, though of the same group with lonffoeva, may 
prove specifically distinct. 

t If this was the ''Aloe americana radice tuberosa minor non spinosa" 
of the Par. Bat. Prodr. of P. Hermann (ed. S. W. A. 1689): it may 
possibly also be the Agave aspera of Jacquin. 
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(b) (Uroviridis, Jacobi & Goepp. — Native country iin- 
known: introduced into Belgian gardens before 1866, . 

(c) Demardiniana, JACohi. — Colombia, 5-7000 ft. (?): in- 
troduced into European gardens before 1867, . 

(d) Lindeni^y Ed. Andr6.— Colombia 3-9000 ft.: 1868, 
Linden. 

(e) vaUecuIata, Jacobi— S. E. Brazil, about 3000 ft. (?) : cf . 
Wettstein Veg. S. Brazil, pi. iv. 

(f) pubeacens, Tod. non Baker — Native country unknown: 
Palermo Garden,. before 1876, . 



EXPLANATION OF PLATES. 

The habit iUustrations are from photographs made in 
Antigua by Mr. C. A. Barber in 1892, preserved m the 
Kew Herbarium. The others are from sheets in the same 
collection photographed by Mr. Hutchinson, of the Her- 
barium Staff, for this article. All are published by consent 
of Colonel Prain, the Director of the Royal Gardens, Kew. 

Plate 1. — Acaulescent and shortly caulescent plants of Furcraea 
M>eroBa, of various ages, on Antigua. The old plant shown at the left 
center has developed a rather long decumbent trunk. — Photographed by 
Barber. 

Plate 2. — Leaf of F. tubero$a, from Grenada, Hutchinson, 1889, in 
Herb Kew., Xi ^- Flowers (of F. elegan$ 7), from Tobago, Eggers, no. 
5706. 

Plate 3. — 1, Inner leaf and bulbils of F. tuberosa, from the Grenadines 
group of islands, Smith Brothers, in Herb. Kew., Xi ±y 2, Panide frag- 
ment of F. tub€ro$af from Antigua, Barber, 1892. 

Plate 4. — Furcraea tuberosa, Ait., fil. Upper part of leaf, and flower, 
of the type sheet (from Bishop Goodenough's herbarium), from the first 
specimen known to have flowered in Europe; Kew Gardens, 1793, in 
Herb. Kew., XI ±- 



* If distinct from SeUoa this may prove to be flavoviridis, Hook, 
which in that ease should be restored as the name both of the Colombian 
plant, and of the variegated garden form. 
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FURCR.\EA TUBEROSA. 
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FURCRAEA TUBEROSA (leaf) and F. ELEGANS (flowers). 
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Plate 3. 
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FURCRAEA TUBEROSA. 
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FURCRAEA TUBEROSA. 
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BRANCH CANKERS OF RHODODENDRON. 

BT HERMANN YON BCHRENK. 

For a number of years the writer has observed a curious 
canker-like formation on branches of Rhododendron maxi- 
mum throughout the Appalachian Mountains. These cankers 
appear in the form of large swellings of irregular shape. 
A number of these are reproduced on plate 5. In their 
simplest form, the swellings have a diameter in one direction 
two or three times the diameter of the branch on which they 
occur and anywhere from once to twice the thickness of the 
branch upon which they occur. In other words, they appear 
like flattened, more or less round, swellings. On one of the 
flattened sides, the swellings are covered with normal bark, 
and on the other side they usually show more or less well 
developed dead tissue, (figure 1, plate 5), and from this all 
the way to well marked holes, (figures 2, 3, 4 and 5, plate 5). 
These holes are sometimes so deep that the canker appears 
like a hollow cup. Not infrequently the cankerous formation 
takes place where two branches have diverged, (figures 3 and 
4, plate 5), and in this case the dead, central tissue extends 
from one side to the other of the canker. Surrounding the 
dead portion a more or less vigorously formed callus covered 
with normal bark is found. 

A large rhododendron shrub may have anywhere from one 
to forty or fifty of these cankers, sometimes two or three on 
one branch. The parts of the branch above and below the 
canker appear normal in every respect and usually are about 
the same size; in other words, the canker itself does not seem 
to materially influence the growth and development of the 
branch upon which it is situated. In this respect, these 
cankers differ very materially from cankers such as are caused 
by the various species of Nectria, or the various forms of fruit 
tree cankers. The rhododendron canker appears simply as 
a localized swelling, which does not seem to exert any influ- 
ence upon the branch upon which it occurs. 

(77) 
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A careful examination showed that cankers always origi- 
nated around a small, dead branch. On plate 6, five stages 
of the canker development are shown. Figure 1 represents 
a living branch bearing a small, lateral branch which had 
recently died. Figure 2 shows a similar branch on which the 
lateral branch has been dead for a longer period, and figures 
3, 4 and 5 show successive stages in the caiiker development. 
From an examination of an extended series of cankers in 
various stages, the conclusion is drawn that the development 
of these cankers was primarily due to an attempt on the part 
of the branch to heal over a dead branch stub. Woody 
plants, both trees and shrubs, diflfer very materially in the 
manner in which they heal over branch stubs. In the ma- 
jority of forest trees, when a branch dies, the base of such a 
branch usually remains in a sufficiently intimate relationship 
to the parent branch so that the dead tissue is confined strictly 
to the branch up to the point where the living branch tissue 
comes into contact with the living tissue of the trunk or 
parent branch. In other words, that part of the branch situ- 
ated within the trunk, to use a common expression, is sup- 
plied with water and food and remains alive. When the 
healing process begins, the tissue inmiediately surrounding 
the inserted branch starts to develop with greater rapidity, 
resulting in increased wood formation, and where the branch 
has broken off short, a marked callus soon arises which in 
time will cover the dead branch stub. The extent to which 
the tissue at the base of the branch stub assists in this healing 
process will vary considerably. In the genus Picea. for in- 
stance, the base of the branch stub remains alive for a very 
considerable period of time, giving rise to the well-known swell- 
ings commonly found on spruce trees at the base of dead 
branch stubs. Pines and many of the hardwood trees, on 
the other hand, form no such swellings at the base of the 
branch stub, because the branch in this case dies down close 
to the bark of the trunk. Owing to this difference in the 
behavior of the base of the dead branch, various species of 
forest trees heal over branch stubs with different rapidity 
and with varying degrees of success. In the white pine, for 
instance, a branch dies and in the course of time usually 
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breaks oflf close to the trunk or even within the bark layer of 
the trunk. A wound of this character then heals over rapidly. 
The same is true of trees like the beech, poplar and other 
hardwoods. In the case of the spruces, on the other hand, 
the base of the branch stub keeps on growmg, and spruce 
trees are usually found with large numbers of dead branches 
extending out from the main trunk, and when these finally 
do break off, they break off two or three inches out from the 
trunk, and the healing, instead of taking place even with the 
surface of the trunk, takes place at a considerable distance 
out at the apex of a well marked cone. 

The character of the healing is furthermore very consider- 
ably influenced by the rate of growth of the tree species. A 
rapidly growing tree will heal over branches very much more 
quickly than a slow growing tree. 

In the case of the rhododendron cankers, one finds that 
when a lateral branch dies or where the leading shoot dies, 
the wood of the parent branch or trunk im- 
mediately surrounding the base of the dead 
branch likewise dies, and frequently for a 
very considerable distance from the base of 
the branch (see figure). The healing layer 
then starts to form at a considerable dis- 
tance away from the base of the dead 
branch. The dead branches of rhododen- 
dron are very persistent; i.e., they break 
off in such a manner that the dead stub is 
usually an inch or more in length. The rate 
of growth of the rhododendron is extremely 
slow, and it therefore takes a very long time section of 
for a branch stub to be completely healed ^^ ^ 
over; so long, in fact, does this take that in the majority of 
instances the dead branch stub has begun to rot away long 
before the parent branch has succeeded in covering the stub. 
Figures 3 and 4, plate 5, show two of these branch stubs, both 
of which are gradually decaying. Owing to the slow growth 
of the rhododendron wood, the callous lips increase in size 
from year to year and gradually give rise to a small knot or 
swelling, (figure 3, plate 6), which increases in size as the 
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branches grow older and ultimately large swellings are pro- 
duced. In the older swellings, the small branch stub which 
gave rise to the swelling has by this time usually completely 
rotted away and the saprophytic fungi which brought about 
the decay of the small branch stub have usually by this time 
grown with considerable rapidity in the dead tissue on the 
surrounding base of the branch stub, so that in the course of 
time, deep holes filled with decayed wood matter result, (fig- 
ure 5, plate 6, and figure 2, plate 5). It not infrequently 
happens that the healing callus is killed either by fungi, 
which have lodged in the developed canker, or by frost, and 
in such cases, a series of callous lips will appear in these older 
cankers, (figures 1 and 3, plate 5). Primarily, however, but 
one callous layer is found, and when this finally succeeds in 
healing over the wound, the cankers appear on the branch as 
small, round knobs, completely covered by normal bark. The 
text figure shows a longitudinal section of a canker in its later 
stages. From this, the relationship which the dead branch 
stub bears to the lips of the swelling will be perfectly evi- 
dent. 

The formation of these branch cankers is presented as an 
interesting instance of the manner in which pathological con- 
ditions may arise in forest trees without the direct interfer- 
ence of other living organisms, either fungi or insects. 



EXPLANATION OF PLATES. 

Plate 5. — Cankers on rhododendron branches. 

Plate 6. — Showing development of cankers around the base of a dead 
branch. Figures 1-5 show successive stages from the recently dead 
branch to the fully formed cankers. 
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CANKERS ON RHODODENDRON. 
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Plate 6. 




CANKER FORMATION ON RHODODENDRON. 
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ON FROST INJURIES TO SYCAMORE BUDS. 

BT HERMANN YON SCHRINK. 

The native forest trees of the temperate zone rarely show 
evidences of injuries due to frost. The reason for this is 
probably to be found in the fact that most buds start to de- 
velop at a period when severe frosts are no longer liable to 
occur. Frost injuries, such as are conmionly found, usually 
occur in cultivated trees, particularly the fruit trees. Now 
and then, however, cold weather and heavy frosts occur 
during the late spring, and at such periods injuries are liable 
to be foimd in even the native trees. The extent to which 
native forest trees are subject to frost injury during the spring 
of the year is but little known at the present time. The spring 
of this year was characterized by extraordinarily cold weather 
and by heavy froste, particularly during April and May. 
These frosts came at a time when buds on most trees had 
already begun to open, and in many instances trees had al- 
ready formed leaves one to two inches in diameter. As is 
usual in such cases, fruit trees suffered very severely. The 
blossoms on apple and peach trees were almost universally 
killed throughout Missouri and northward, and in many lo- 
calities in the Eastern States. 

By the middle of May, most forest trees, especially maples, 
sycamores, elms, poplars, etc., had developed leaves of con- 
siderable size. After the last considerable frost, notes were 
made in the vicinity of St. Louis and in New Jersey concern- 
ing the extent to which the various species of trees had been 
influenced by the frost. With the exception of the sycamore, 
most trees showed but slight injury. Some of the youngest 
leaves were killed at the edges, but hardly any of them were 
killed outright. The young leaves of the sycamore, on the 
other hand, were very universally killed entirely. A few 
days after the frost, the edges of these leaves turned reddish 
and ultimately brown, and some weeks after, the leaves were 
thoroughly dry and papery. Many of the buds which were 
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just then opening were likewise kiUed, especially those near 
the outer ends of young branches. By the middle of June, 
the sycamore trees, which at this time of the year are usually 
well covered with leaves, appeared as bare as they do in 
February. The injury to sycamores noted about St. Louis 
occurred imiversally to a considerable distance south of 
St. Louis and as far east as the Atlantic seaboard, extending 
through Illinois, ladiana, Ohio, Pennsylvania, New Jersey 
and New York. For a month or more after the frost injury, 
there were no signs of development, and a cursory examina- 
tion of the trees gave the impression that the trees had been 
killed outright. Small clumps of undeveloped leaves re- 
mained attached to the smaller branches and the trees had all 
appearances of having been severely frozen. By the end of 
June, many buds which had not been killed, started to de- 
velop. In most instances, these buds were confined to the 
lower ends of the branches; in other words, they consisted 
either of first or second buds, counting from the point of 
origin of the branch. (See plate 7, lowest branch to the left). 
These buds developed in the usual course into branches. 
The frost had evidently killed all of the outer buds and by 
the end of August, a large percentage of the sycamore trees 
showed long dead branches mixed in with the foliage which 
had developed since the end of June. 

In nimierous instances, all of the buds on the one year old 
branches had been killed. In such cases, one or more adven- 
titious buds developed at the base of the branch, usually 
one on each side of its insertion (see plate 7, right side of 
figure). These buds developed with extraordinary rapidity, 
and by the end of August, the branches developed therefrom 
had the length commonly attained by branches developed 
from buds which had opened in a normal manner at the be- 
ginning of May. The conditions of several branches as they 
were found toward the end of August in northern New Jersey 
are illustrated on plate 7. 

Sycamore trees by the end of August appeared as if they 
had less than half of the leaves usually found on the branches. 
The entire crown is filled with long, dead twigs around the 
base of which bushy masses of leaves have developed. The 
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injury, therefore, was simply a temporary one, and unless a 
similar injury is repeated during the next year, the trees will 
probably not have suffered permanently. 



EXPLANATION OF PLATE. 

Plate 7. — Branch of sycamore injured by frost, photographed two 
months after the injviry. 
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THE GERMINATION OF HYDRASTIS CANADENSIS. 

BT HENRI HUB. 

Hydrastis canadensis L., popularly known as Golden Seal, 
Orange-root, Yellow Puccoon and by numerous other names, 
is one of our native plants of more than ordinary interest. 
Not only is it frequently planted in eastern gardens on ac- 
count of its decorative effect and especially because of its 
crimson fruit, but as a plant of reputed therapeutic value it is 
often grown on a comparatively large scale for pharmaceutical 
purposes. This cultivation is becoming more important as 
the years go by. A vast army of collectors is scattered 
throughout the United States, gathering the plant in its wild 
state. A time will imdoubtedly come when the supply from 
this source will fall far short of the demand, and when it will 
become necessary to take recourse to artificial sources to 
furnish the trade with the requisite amount. 

The commercial article consists of the dried rhizomes, which 
are official in the Pharmacopoeia of the United States 
and in many other countries. Especially in Europe the 
greater value of Hydrastis in gynecological practice as com- 
pared with the various, frequently unreliable, preparations 
of Ergot, is becoming more and more recognized. The active 
principle contained in the rhizome is an alkaloid, hydrastine, 
which, according to Lloyd,* occurs to a lesser extent in the 
roots. Unfortunately for the grower, the propagation of this 
plant, as commonly practiced, is by means of division of the 
rootstock, and though a single one, four years old, may be 
divided into three or four pieces,t a considerable pecuniary 

* Lloyd, J. U. and C. G. DrugB and Medicines of North America. 
1« Ranuncnlaceae. 1884-85. Here a very complete list of the earlier 
pharmaceutical, medical and botanical literature of Hydrastis may be 
found. 

t Rhisomes, six to ten years old, may possess from 20 to 60 fertile 
stems. — See Homer Bowers, A contribution to the life-history of 
Hydrastis canadensis. (Bot. Gas. 16 t 73). 

Alice Henkel and G. F. Klugh, in Bulletin 51 of the Bureau of Plant 
Industry, U. S. D. A., mention that by a division of 40 plants, the next 
year 150 plants were obtained, an increase of 275%. 
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loss is involved in the perpetuation of the crop. Hence it 
has frequently been suggested that the seed should be used 
for purposes of propagation. 

Though some have obtained excellent results from their 
efforts along this line, apparently the method has not com- 
mended itself to the majority, a variety of reasons having 
been assigned for the non-success. Two, most frequently 
brought forward, are the long time, i. e., at least three yeaiB, 
which must necessarily elapse before a plant raised from seed 
has reached a marketable size, the other that either the seed 
refuses to germinate or that the young plants die shortly 
after germination. 

Since Hydrastis canadensis does best it rich woods, of 
which large tracts may be had at a comparatively low rental, 
and, once planted, requires no care except an occasional 
hoeing,* the validity of the first objection may be questioned. 
As to the non-gemunation of the seed, this is a point open to 
discussion. 

The seed must be obtained as early as possible. The Golden 
Seal ripens its fruit in July and August, the ovaries, which 
are present to the number of twelve or more, becoming crim- 
son, one- or two-seeded berries. These are soon eaten by 
birds. The first thing to do then is to gather the fruit as soon 
as ripe. Leaving it in a shaded, well-ventilated place, the 
berries will soon dry, when the seed can be cleaned and at 
once sown. The importance of sowing fresh seed can not 
be too greatly emphasized; it is one of the essentials of suc- 
cess. In the case of many plants, horticulturists fully realize 
the necessity of sowing fresh seed only. This seems to be 
especially true of many members of the buttercup family. 
Hildebrandf points this out for the genus Anemone. 

In sowing, the necessity of reproducing as nearly as pos- 
sible natural conditions, must be remembered. This has suf- 
ficiently been shown by a number of investigations of which 
it is only necessary to mention those of the late B. Schmid,^ 

* Bowers, H. L c. p. 81. 

t Hildebrand, F. Einige Beobachtungen an Eeimlingen und Steck- 
lingcn. (Dot. Zeit. 50 : 1. 1892). 

X Schmid, B. Beitrlige zur Embryo-EntwickeluDg einiger Diootylea. 
(Bot. Zeit. 60 : 207. 1902). 
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who studied the germination of Eranthis hiemalis, Corydalis 
cava, Ranuncultis Ficaria, Bunium Bvlbocastanum and Cyda- 
men persicum. From his experiments it becomes apparent 
that the medium is of but little importance as long as proper 
conditions of temperature and moisture obtain. The pro- 
tective action of woods, preventing extremes of temperature 
and moisture, has been shown by Ebermayer * who is quoted 
by Schmid in the paper just mentioned. Comparative ob- 
servations made in Europe, in a beech-forest situated at an 
altitude of 400 m., gave the following results: 



Temperature 

At surface 

One-half foot below surface 



In the wood. 



max. 
21.5^ 
18.4^ 



-2.5^ 



In the open. 



max. 
28.6*' 
24.5^ 



mm. 
-4.6» 



BOIL AND BUBFACB TEMPERATURES. 



From this it will be seen that at the surface the highest 
temperature was 7.1° higher in the open than in the wood, 
while i foot below the smface a difference of 6.1° C. was found. 
It will also be noted that in winter the temperature of the soil 
J foot below the siu'face was considerably higher in the wood 
than in the open. 

Of paramount importance to the modified temperature of 
the forest, b, as Schmid points out, the fairly uniform hu- 
midity of its soil. In the woods there is but little danger of 
desiccation as a result of prolonged summer-drought, which 
in the open occasionally affects even the deeper layers of soil. 

In the wood, the natural habitat of Hydrastis canadensis, 
where the ground is covered first by a layer of dry and decay- 
ing leaves, and secondly by a layer of leaf-mold, the seed of 
this plant evinces no trouble in penetrating to a depth of 
several inches. To vnsore germination, similar conditions 
would probably have to be reproduced. However, it remains 

* Ebermayer, E. Die physikalischen Einwirkungen des Waldes auf 
Luft und Boden etc. 1. Aschafifenburg. 1873. 
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a question what depth is the best suited to this purpose. With 
this in view, an experiment was undertaken in the fall of 1906. 
Having obtained fresh seed from the vicinity of St. Louis, 
through the kindness of Mr. 0. S. Ledman of the Luyties 
Pharmaceutical Co., it was sown on August 15, 1906, in lots 
of 25 in 5-inch pots, containing a mixture of equal parts loam, 
sand and leaf-mold, which filled the pots to within one inch 
from the top. The seed was then covered by i inch of the 
same mixture. Eight pots, thus prepared, were arranged in 
a box in such a manner that the surface of the soil in the first 
pot was exactly ^ inch, and that of the soil in the eighth pot 
was exactly 7J in. below the top of the box, and the seeds 



TABLE B. 



Depth 

ininehoi 

below 

eiufsoe. 


Number 
germinated. 


Not germ.but 
ingoodoond. 


Total genn. or 
in good oond. 


ll 


1. 


Total number 

dec. or not 

aoc. for. 


No. 


% 


No 


% 


No. 


% 


No. 


% 


1 
2 
3 
4 
6 
6 
7 
8 


2 
10 
12 

6 
14 

8 
14 

8 


8 
40 
48 
24 
56 
32 
56 
32 




1 

3 

1 





4 

12 

4 




2 

11 
12 

9 
14 

9 
14 
8 


8 
44 
48 
36 
66 
36 
56 
32 


6 

12 
8 
16 
7 
10 
11 
13 


17 
2 
5 

4 
6 

4 


23 

14 
13 
16 
11 
16 
11 
17 


92 
56 
52 
64 
44 
64 
44 
68 



HBSUI/rS OBTAINBD BY BOWINO 8BEDS OF HYDRASTIS IN 
LOTS OF 25 BACH AT DEPTHS VARYINa FROM ONE TO BIGHT INCHES. 

respectively 1 and 8 inches below the top. The other pots 
were so placed between these two that each stood exactly 
one inch lower than did its predecessor. The remaining 
space was then filled with a mixture of leaves and old horse- 
manure containing much straw. The box was placed in a 
well-drained cold frame. After the cold weather set in, the 
frame was covered during the night with a sash, which was 
always removed during the daytime, except when extreme 
cold prevailed, or during heavy snow or rainstorms. Thus 
it was hoped to reproduce natural conditions as advanta- 
geously as possible. The box was watered slightly from time 
to time, as was deemed advisable. 
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On February 12, 1907, the pots were removed from the box 
and the seeds were counted, the fact whether they had 
germinated or remained unchanged, externally at least, or 
had decayed, being noted. The results obtained are shown 
in the accompanying table (B) and diagram (I). In the 
latter, the ordinate gives the number of seeds and the ab- 
scissa the number of inches below the surface of the soil at 
which the seed lay. The number of seeds germinated is 
shown by a full line; the number germinated or in good con- 
dition at the end of the experiment, by a dotted line; and 
the total number decayed or unaccounted for, by a broken 
line. 

It will be noted that of the seeds placed 1 inch below the 
surface but 2 germinated and but 6 decayed seeds were 
found, 17 remaining unaccounted for. It may be assumed 
that in the case of the latter, decay had progressed so far as 
to make them unrecognizable. 

In the case of the second pot, in which the seed had re- 
mained 2 inches below the surface of the mulch, 10 seeds had 
germinated, one was found not to have germinated but to be 
still in good condition, while 12 were found to be decayed and 
2 were unaccounted for. 

Where the seed had been buried 3 inches below the surface, 
12 seeds were found to have germinated, 8 were decayed and 
5 unaccounted for. 

In the next pot but 6 seeds had germinated, 3 were found to 
have remained apparently unchanged, while 16 were found to 
have decayed. 

The pot in which the seed had been placed 5 inches below 
the surface, showed that 14 had germinated. Seven decay- 
ing seeds were found, no trace of the other four remaining. 

In the sixth pot 8 seeds were found to have germinated, 1 
having remained unchanged, 10 being decayed and 6 unac- 
counted for. 

The conditions met with hi the fifth pot were again en- 
coimtered in the seventh pot, with the exception that all de- 
cayed seeds could be counted. 

The last pot yielded 8 germinating seeds and 13 decayed 
ones, 4 being unaccounted for. 
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BELATIVI: NUMBER OF SEEDS OF HTDRASTIB 
WHICH GERMINATED OR DECATBD AT VARIOUS DEPTHS. 
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The experiment was conducted on too small a scale to at- 
tach any great importance to the fluctuation in the percentage 
of germination obtained at various depths. The low germina- 
tion percentage at 6 inches below the surface appears inex- 
plicable. It is different with the low percentage of germina- 
tion obtained in the case of the fourth pot, which occupied 
the frost line, as was determined by repeated observations. 
The results obtained with the second and third pots, re- 
spectively 40% and 48% germinated, and 44% and 48% 
either germinated or in good condition, compared with the 
results yielded by the fourth pot, 24% germinated and 36% 
germinated or in good condition, might lead one to believe 
that a position of the seed where it is exposed to a protracted 
low temperature, but not subject to repeated thawing, is less 
detrimental than a position where it can be reached only by 
a rather severe frost, coming in the middle of the winter but 
where the seed has already received the benefit of the higher 
temperature of the deeper soil-layers. 

Not taking into account the results obtained with the first 
pot, the average percentage of germination obtained is over 
40%. From this it may be concluded that there is no valid 
reason why Golden Seal should not be raised from seed, pro- 
vided fresh seed is used, which, when in the soil, is pro- 
tected from extremes of temperature. For practical purposes 
it would be best to sow the seed in a well-drained frame, in 
the soil, not in pots. The soil should be a mixture of loam, 
leaf-mold and sand, and be at least one foot deep. The seed 
is to be covered with at least J inch of the same mixture and 
the whole mulched to a depth of 6 inches. SuflScient protec- 
tion to keep the frost from the seed must be given during the 
coldest winter weather. In the early spring the mulch is to 
be removed. 

The development of Hydrastis canadensis was fully de- 
scribed some years ago by a practical grower, Mr. Homer 
Bowers.* In this paper is given a detailed description of 
the condition of the plants during the first year of their ex- 
istence, a condition which is similar to that met with in 

♦ Bowers, H. I. c p. 74. 
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Eranthis hiemdis^ and others. The similarity between the 
first-year stage of this plant and that of the May-apple, 
Podophyllum peltatum, is pointed out by Holm.f 

Both have the peculiarity that during the first year 
of their development the plants rely entirely upon the cotyle- 
dons for that portion of their food which they must obtain 
from the air. These cotyledons are in evidence only during 
a few months and disappear during the summer. Here must 
be sought one of the reasons for the apparent non-success of 
the propagation by seed of the plant under discussion. Too 
readily the conclusion will be arrived at that the plants have 
died. 

When, in the frame, some time after the mulch has been 
removed, the cotyledons make their appearance, it becomes 
necessary to provide shelter from the sun's rays and the 
drying eflfect of the wind. Screening is essential. Watering 
is necessary only when the soil threatens to become too dry. 
The screening must be continued during the summer, even 
afterthe seed-leaves have disappeared, and the scmI must never 
be allowed to become dry. At the approach of winter a 
light mulch of leaves must be put on, and during the coldest 
weather some protection is to be given. The next spring, as 
soon as danger of extreme cold weather is over, the mulch 
can be removed, and each plant will produce a single leaf. 
The plants can remain in the frames during the summer, with 
the necessary sheltering and watering, and an occasional ap- 
plication of manure water early in the year. About August 
the plants can be removed to their permanent location and 
the frames prepared to receive the next lot of seed. Using 
a double set of frames, the growing of Hydrastis from seed will 
be a matter requiring but little space and less work, which 
after the first three years may be considered to yield a return 
equal to ihJBA part of the crop formerly retained for propagat- 
ing purposes minus the rental of the extra land needed. 

Though the number of papers dealing with Hydrastis cana-- 
densis is limited, from a morphological, anatomical and taxo- 
nomic standpoint the plant has received a very thorough 

* Irmisch, Thilo. Ueber cinige Ranunculaceen. 3. (Bot. Zeit. 18 : 221) 
t Holm, Theo. Podophyllum peltatum. (Bot. Gaa. 27 X 419). 
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treatment. Especially worthy of note are, besides the 
articles referred to above, those of Asa Gray,* Prantl,t and 
the excellently illustrated and thorough treatment of PohLJ 
At the same time, but little appears to have been published 
on the details of the germination, the various authors con- 
tenting themselves with descriptions and drawings of the 
mature seedling. For this reason use was made of the ample 
material at hand to furnish the plate accompanying this 
article. 

The 12-20 spirally arranged and fleshy carpels of the single 
terminal flower of the Golden Seal are crimson when ripe and 
contain either one or two seeds. The 
latter are ovoid, with an average length 
of 3 mm., are provided with a black, 
hard and shiny coat and contain a 
fleshy albumen and a minute embryo 
(figure), the whole arising from an 
anatropous, pendulous ovule with ven^ 
ral raphe. 

Under natural conditions the seed- 
lings appear in the last week of April 
or in the early part of May. They con- section of seed 
sist of a primary root provided with ^^^^ '^ germinate. 
5-6 lateral rootlets and 2 pale-green cotyledons on a short 
hypocotyl. The latter are petiolate, finely hirsute on both 
surfaces and possess one median and two lateral nerves orig- 
inating at the base. Their shape is ovoid with a notched and 
sometimes mucronate tip. The average length is 15 mm. with 
a width of 10 mm. The petioles are from 25-30 mm. long 
and are slightly channelled, being hirsute like the cotyledons. 
The hypocotyl is about 5 mm. in length. 

* Gray, A. Genera of the Plants of the United States. Boston. 1848. 

t Prantl. Beitrftge zur Morphologie und Systematik der Ranunculaoeen. 
(Bot. Jahrb. 9: 225. 1888). 

X Pohl, Julius. Botanische Mitteilung uber Hydrastis canadensis, 
(Bibl. Bot. 6». 1894). 
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When the seedling becomes older the plumule may be rec- 
ognized between the two cotyledons. This ordinarily does 
not develop until the second year. For this and later stages 
the reader is referred to the papers quoted above, especially 
to that of Julius Pohl. 



EXPLANATION OF PLATE. 

Rate 8. — Hydrastis eanadsnsU. Qermination stages, X 2; and more 
advanced seedlingSi natural sue. 
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AN ABNORMAL ODONTOGLOSSUM CERVANTESII. 



BT HENRI HUB. 



The flowers of Odontoglossum seem frequently to be subject 
to malformation. Penzig, in his Pflanzen-Teratologie, quotes 
niunerous cases for different species. Had it not been for 
the fact that the case here brought forward presents some 
aspects not ordinarily met with in the teratology of OdonUh 
glossum flowers, a brief notice elsewhere would have been 
considered sufficient. 

Among the plants of Odontoglossum Cervantesii cultivated 
in the orchid house of the Missouri Botanical Garden during 
1906, was one which bore, upon one of the scapes, five flowers 
one of which was abnormal, the one here used for purposes of 
illustration. The abnormality showed itself in the first place 
in the wings of the column which had become enlarged and 
were provided with coloring matter. The column bore three 
hoods with anther cases. Apparently but five floral seg- 
ments were present. Two (pi. 9, 1, 2) of these were oval-ob- 
long and, on account of their contour, were at once classed as 
sepals. Two others (pi. 9, 3, 4) were broader and possessed 
a more or less undulate margin. There was no difficulty in 
recognizing them as petals. The fifth segment (pi. 9, 5) was 
in form intermediate between petals and sepals and, at the 
time, was classed as a petal, chiefly because of its position. 
It had to be assmned that the labellum was under-developed. 

However, during 1907, the same plant again produced ab- 
normal flowers, and observations made on these caused a 
change in the views just expressed. The plant bore four 
scapes, the flowers oi three of these being normal. The 
fourth scape produced five flowers, of which only the terminal 
one was normal, the four others being more or less malformed. 

The flower lowest on the scape had three sepals and but 
one petal, the labellmn, which appeared normal. On the 
other hand, the upper sepal was twice as broad as normal. 
The column was abnormal, the wings being absent. There 
were two anther cases instead of one, each enclosing but a 
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single pollen mass. The stigma was rather smaller than nor- 
mal. 

The second flower was normal except for the right hand 
petal, which had grown fast to the column. The right wing of 
the column was three times as large and situated higher than 
the normal left wing. The stigma was abnormally elongated. 
There were two single pollen masses, abnormally large and 
not enclosed in the anther cases. The latter were rudiment- 
ary and situated at some distance at the back of the column. 

The third flower was normal except for the left petal, which 
bad grown fast to the column. 

The fourth flower possessed all its parts but the right petal 
was fused with the labellum and also with the column. On 
that side the wing of the column was missing. 

In view of the structure of these abnormal flowers it would 
perhaps be better to interpret the flower here illustrated as 
having three sepals, 1, 2 and 5. The two petals remain 3 and 

4. To account for the sixth segment one would have to as- 
sume that the labellum had become fused with the column. 
This would help to explain the anomalous position of the sepal 

5. What further lends color to this is the fact that the wings 
of the column are not only enlarged but also are provided 
with coloring matter, something which normally b not the 
case. 

As far as our experience goes, it would seem that the 
amount and position of the color in the floral parts of OdanUh 
glossum Cervantem and its varieties is quite constant. Nearly 
a century has elapsed since the species was brought from 
Mexico. It is of easiest culture and opportunity for observa- 
tion has been ample. From time to time there have ap- 
peared plants which differed from it in a few characters, and 
which have been given either specific or varietal rank. The 
more conservative authors of the present day recognize be- 
side the species but three varieties, i. e., var. majus, var. de- 
corum and var. Andersoniif the differences l3ring chiefly in the 
size of the flower and in the shape, color and markings of the 
segments. It appears that these characters, and especially 
the markings, which consist of narrow bands and sometimes 
spots of red at the base of the petals and sepals and which 
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sometimes occur in other places, are considered quite constant. 
Interesting in this connection is the opinion expressed by that 
eminent Belgian horticultimst, Charles Lemaire,* who was 
inclined to believe that intensity of color and size of flower 
depended on locality, greater or lesser intensity of heat and 
light and the relative time of flowering. He says: "Comme 
chez la presque totality des plantes de cette curieuse famille, 
les dimensions des fleiUB et I'intensit^ de leurs colons paratt 
beaucoup varier: circonstances qui semblent d^pendre unique- 
ment de la station, des sommes diverses de la chaleur et de la 
lumifere, et des ^poques relatives ou se montrent les fleiu^, 
c'est-k-dire plusieurs fois dans la m@me ann^e." 

While the above may be considered an argument for or 
against the theory of the constancy of varieties, in view of 
our experience with other varieties of widely diflFerent species, 
the present attitude towards 0. Cervantesii and its immediate 
relatives may be considered correct. But it is of interest to 
note that, in the plants of Odontoglossum Cervantesii grown 
in the Missouri Botanical Garden, the coloring of the labellmn 
seems to vary considerably in plants growing under identical 
conditions and flowering at the same time. While in one 
flower the labellum may be pure white, another flower on the 
same plant may have a labellmn with one bar in front of the 
crest, while others again may show two, three, or even more 
bars, sometimes with the addition of one or more red spots. 



EXPLANATION OF PLATE. 

Plate 0. — ^Abnonnal flower of Odontoglossum Cervantesii, X 2. In the 
center the entire flower: the other figures are parts of the same flower 
dissected. 1, 2. Sepals. 3, 4. Petals. 5. Ck>lumn with a sepal attached. 
6. Portion of enlarged wing of coliunn, broken off. 



* Illustration Horticole. 1 1 12. 1854. 

7 
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assumed the color of the sepals, even though not the form, ' 
they would likewise have acquired other characters which 
particularly distingubh the sepals. 

The normal petal of Oxalis stricta is yellow and obovate, 
with a more or less undulate margin. It is frequently slightly 
notched at the top. The vascular bundles branch and spread 




1. NORMAL PETAL, NKAR TIP, X ^00. 

like the sticks of a fan, adapting themselves to the outline of 
the petal. The exterior surface, seen under a low power, 
shows nothing but the distribution of the vascular bundles 
and the presence of a few hairs near the tip. These hairs, on 
greater magnification, are shown to be of two kinds, the one 
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pluricellular and thin-walled, the other unicellular, with 
thicker walls covered by numerous wart-like projections. The 
cells of the epidermal layer of the petal are longer than broad 
and possess projecting ridges (fig. 1). They are prolonged 
into blunt papillae. Epidermsd cells with smooth walls are 




2. NORMAL PETAL, NEAR BASE, X ^00. 

found near the base and especially in the neighbourhood of 
the vascular bundles (fig. 2). Occasionally a stoma is seen. 
The interior surface of the petal does not really differ from 
the exterior surface. 
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The sepal of both normal and virescent Oxalis strida is green, 
oblong, with smooth edges. The venation is practically 
parallel. The exterior surface of the sepal shows a number of 
haiis. distributed over the entire surface. They are of three 




3. BACK OF BEPAL, X ^00. 

kinds (fig. 3), the different kinds occurring with different 
frequency. Most numerous are the long and thick-walled 
unicellular hairs which occur from the base to the tip. At the 
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latter point there are so many of them as to form a small 
fringe. These hairs are appressed and identical with the 
appressed hairs on other portions of the plant. Less numer< 
ous are the very short, more or less pear-shaped, miicellular 
hairs Very imfrequently a thin-walled, one- or several- 
celled hair is met with. These hairs are identical with those 
which may be observed, with the naked eye, on the stem, etc.. 




4 BACK OF YIRESCENT PETAL, X ^00. 

and which often give a woolly appearance to some portions 
of the plant. Stomata are quite frequent. Nmnerous 
crystals of calcium oxalate can be seen. The cells, which are 
longer than broad, possess smooth cell walls. The ridges, so 
marked in the cells of the epidermal layers of the petal, are 
entnely absent. The interior surface of the sepal shows as a 
rule no hairs, though occasionally one of either of the three 
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kinds just described may be met with. The stomata are 
less numerous. 

The petal of 0. stricia viridifiora is green in color, and 
obcordate, with an undulate margin. The distribution of the 
vascular bundles is iu accord with the outline of the petal. 
The exterior surface shows a limited number of hairs. These 
are situated along the margin of the tip. The large unicellular 
thick-walled kind is most frequent. Next m frequency comes 
the small, unicellular thin-walled hair. Multicellular hairs are 
rare. The epidermal cells (fig. 4) entirely lack the projecting 
ridges of the cell walls of the epidermal layer in normal petals. 
While near the base the cells are longer than broad, near the 
tip the cells are more or less isodiametric. Often the upper 
surface of these cells forms blunt papillae. Stomata are 
more numerous than on the normal petal of 0. stricta. On 
the inner surface of the petal of the variety, there are no hairs 
and the stomata are few. 

Thus far then, the petal of Oxalia stricta viridifiora differs 
from the normal petal of Oxalis stricta in the following par- 
ticulars, i. e.y color, width, distribution of vascular bundles, 
shape of the epidermal cells, absence of ridges in the latter, 
number of stomata, and in the possession of hairs of the 
unicellular, thm-walled type, as well as a slight increase in 
the total number of hairs. But the internal structure shows 
further differences. While the petal of 0. stricta is but a 
few cells thick, that of the variety is much thicker, and the 
tissue is composed of several layers of cells much smaller 
than those of the epidermis. These small cells are filled with 
chlorophyll granules. Any attempt to demonstrate the pre- 
sence of xanthin in the cells of the petals of the green- 
flowered variety was unsuccessful. 

Though in many respects the petals of this virescent form 
approach the sepals in structure, they do not represent 
marked sepalody as it is presented in certain Onagraceae,* 
for example, while their shape, instead of approaching that 
of the sepals, deviates widely from it. 



* Hus, HenrL Over sepalodie van de kroonbladen van Oenothera- 
soorten. Avec un r^stun^ en langue fran^aise. (Botanisch Jaarboek. Oent. 

^oo4^. 
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The flowers of normal 0. stricta open widely on bright morn- 
ings and close at noon. The flowers of 0. stricta viridifiora 
never open widely, but on the other hand are but little influ- 
enced by the amount of light. They open in the morning 
and never close, something very different from what happens 
in 0. stricta. Here the petals close over the young fruit, and 
sooner or later become loosened at the base. Frequently 
they form a cap which is carried up on the tip of the growing 
fruit, where they may remain till maturity. In the variety 
viridifiora, however, the petals persist, in good condition, 
for a long time, often till the fruit is nearly ripe (plate 11). 
Tins agrees with the observations of others in similar cases."*^ 

The fertility of the variety does not appear to have been 
impaired, since both in 1906 and 1907 seed could be gathered 
in large quantities. It is absolutely self-fertile, as will be 
shown later. An attempt to distinguish plants by relative 
lengths of stamens and styles yielded no satisfactory results. 

When the plants of Oxaiis stricta viridifiora were met with 
for the first time, it was thought that the green color of the 
petals was due merely to a passing virescence and that the 
green-petaled strain might perhaps be propagated in a vege- 
tative manner. This, experience has shown us to Be possible 
for frondescence not caused by parasitesf such as is met with 
in the green rose and wheat-ear carnation. For this reason, 
in September, 1906, a few plants of the variety were trans- 
ported to the Missouri Botanical Garden, where they were 
kept in pots in a cold frame over winter. The attempt met 
with but indifferent success. During October and November 
a few small, green-petaled flowers made their appearance. 
In the spring the single small plant which survived was trans- 
planted to a frame and there produced a few flowers, all green. 
At no time was there material for purposes of vegetative 
propagation, and finally the plant died. 

This was no. great loss, since it was found that in the spring 
of 1907 a number of green-flowered specimens had again ap- 

♦ Masters, M. T. Vegetable Teratology. -241. 

t De Vries, Hugo* Een epidemie van vergroeningen. (Botanisch 
Jaarboek. 8 1 66. 1896). 
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peared in the old locality. Besides, the interest was centered 
in the seedlings obtained from a small amomit of seed gathered 
in the fall of 1906 on green-petaled plants in Bellefontaine 
Cemetery. In the spring all seed was sown in sterilized soil. 
The seedlings which appeared were first transplanted to a 
flat, which was placed in the screenhouse.* Forty-four seed- 
lings in all made their appearance. One of these died. The 
remaining 43 were transplanted just at the time when they 
commenced to flower. With one exception, all bore the 
green-petaled flowers. There was but one plant which bore 
yellow flowers. Already in its earliest stages it could be dis- 
tinguished from the others by its darker, somewhat brown- 
ish foliage. How to account for this plant is difficult. 
Insufficient sterilization of the soil is a possibility which can 
safely be excluded. Numerous control experiments have 
proven this. Besides, had such been the case, seedlings of 
other plants might have been expected to make their 
appearance. There remain , two possibilities. Either the 
plant is the result of a cross or the seed was accidentally 
mixed at the time of collection. At least another year will 
be needed to settle this question with any degree of cer- 
tainty. 

Engelmann, f in his classical treatise on plant teratology, 
distinguishes two classes of virescence. By virescence in the 
narrower sense he imderstands those cases where an organ, 
losing its color, becomes green though retaining its original 
form. Under frondescence, on the other hand, he classes 
those cases where organs, while retaining their position, ac- 
quire the character of leaves. To the latter phenomenon, 

* This screenhouse, composed of & wooden frame, into which panels of 
fine wire screen are fitted every spring, and which possesses a glass roof, 
I use for the purpose of excluding insects from those of my plants which 
do not readily lend themselves to protection from insect visits by means 
of parchment paper bags or portable screen-cages. It is especially useful 
in the cross-fertilisation of very small flowers, where the operation is liable 
to be long and tedious. It sdlows the potted plant to be elevated to a 
convenient height and eliminates all danger of insect visits during the 
operation. 

t Engelmann, G. De Antholysi Prodromus. 32. Frankfurt a. M. 
1832. Reprinted in ''The Botanical Works of the late George Engelmann." 
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Morren,* who goes into details, applies the term phyllomorphy . 
But Penzigt does not draw so sharp a line of distinction. 
Ordinarily there is no need for this, since evidently numerous 
cases exist where the two phenomena grade into each other, 
as evinced by Penzig's phraseology. Besides, where vires- 
cence in the stricter sense affects the entire flower, the result, 
i. e., the non-production of seed, is the same. This was the 
case in the virescenceof Lonicera Peridymenum mentioned by 
Morren, something which I also have been able to constatate 
during 1904, 1905 and 1906 on plants of L. sempervirens 
cultivated in the Missouri Botanical Garden. But it is a 
very different matter where virescence affects but a single 
circle of floral envelopes. The other organs appear to be in 
no way changed. The fertility of the flower is not impaired. 
The abnormality is transmitted to the offspring. 

It would appear then that in Oxalis atrida viridiflara we 
have a variety, at once constant from seed, which differs from 
the species in but one character. This character chiefly 
finds expression in (1) the color of the petal, due to the 
presence of chlorophyll granules, and (2) the texture of the 
petal, due to an increase in the number of layers of cells. 
Thus far this variety does not seem to have spread in the 
neighborhood of the tjrpe locality. But in the vicinity of 
Belleville, 111., not far from St. Louis, my father. Dr. M. P. 
Hus, during August, 1907, found three plants of what ap- 
peared to be 0. strida with white petals and white and green 
petals.:^ A microscopical examination confirmed the opinion 
that but little, if any, chlorophyll would be foimd in the white 
parts. The yellow chromoplasts were not entirely absent 
from all cells, but present in so small number as to be inef- 
fective. This plant also will be taken into cultivation. 
Crossing experiments imdertaken this year will, during the 
next, imdoubtedly yield interesting results. 

* Morren, Ch. Les viresoences distinctes des phyllomorphies et cas 
particulier d'uDe viresoenoe de ch^vrefeuille. (Bull. Acad. Roy. Belg. 
17« : 125. 1850). 

t Penzig, O. Pflanzen-Teratologie. 1 : xx. 1890. 

} A white-flowered form of 0. violacea is sometimes found. 
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EXPLANATION OF PLATES. 

Plate 10. — Oxalis gtricta viridifiara. Cultivated plant, X i* 
Platb 11. — Oxalis strickt viridifiora. Above, parts of the flower and 
fruit, X 2. First are shown five petals, then a fruit from which the petals 
have been removed, followed by a flower which contained a pod of about 
the size of the one below it. This pod was cut out near the point of at- 
tachment. The five petals and some of the sepals are shown. The next 
row shows six stages in the development of the fruit. The one on the right 
is almost mature, but the petals are still present. Below, a fruiting plant 
collected in the original locality, X ^^ 
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Plate 11. 




OXALIS STRICTA VIRIDIFLORA. 
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EFFECT OF LIGHT UPON THE GERBONATION OF SPORES 
AND THE GAMETOPHYTE OF FERNS. 



BT A. C. LIFE. 



While genninating fem spores in 1905 at the Missouri 
Botanical Garden, for the purpose of producing material for 
a morphological study, it was noticed that different intensities 
of light had a decided effect upon germination. A perusal of 
the literature revealed conflicting results by different investi- 
gators. It was then thought worth while to verify the work, 
or at least attempt to clear up the discrepancies of the earlier 
investigators. Consequently, in the early part of 1906, ex- 
perimentation was begun with different intensities of light. 

' Historical. 

The earliest definite experimentation upon the effect of 
light upon fem spore germination was that of Borodin in 1868. 
He worked mainly with the spores of Aspidium spinvlosum 
and Aneimia phyUitidis, and was not able to obtain germina- 
tion in darkness. The exposure of some of the spores to light 
after they had been in the dark 18 days, was sufficient to 
bring about germination in 9 days after they were removed 
from darkness. He also experimented with spores of As- 
pUnium, AUosoru^ Polypodium and Phegopteris, and obtained 
no germination in the dark. Schmidt also was not able to 
secure germination of the spores of Aspidium violascens And 
Aspidium fUiz mas in the absence of light. His work was in 
1870, two years later than that of Borodin. 

Goeppert in 1869 germinated spores of Osmundd in dark- 
ness, while Kny in 1872 could not verify his results. 

Schelting in 1875 reported germination of Pteris aquilina, 
Aneimia phyUUidis, and two species of Aspidium in darkness 
at a temperature higher than the ordinary room temperature. 
In 1878, in his experiments with Scolopendrium, Beck foimd 
that light of a certain intensity was necessary for the germina- 
tion of the spores. The spores of Equisetum, with respect to 

(109) 



Digitized by 



Google 



110 MISSOURI BOTANICAL GARDEN. 

the effect of light upon their geimination, were experimented 
with by Sadebeck. He reported that light is not necessary 
for their germination. 

The germination of the spores of liverworts was worked 
upon in 1876 by Leitgeb. He found that they neither germi- 
nated in darkness nor very weak light. When germinated in 
light they formed a germ-tube which was slightly negatively 
geotropic. 

More recently Forest Heald in 1898 carried out a valuable 
line of experimentation upon moss, fern, liverwort, and 
equisetum spores. He secured germination of moss spores in 
darkness by using either a sugar or a peptone solution as a 
culture medium. Fern spores, especially those of Ceratop- 
tens Oidictraides and AlsopkUa Loddigesii, were made to 
germinate at a temperature of 32* C. He was not able to cause 
liverwort spores to germinate in darkness in sugar solution 
at higher temperatures. He attributes his fidlure to the 
effect of bacteria which grew in his cultures. Equisetum 
spores germmated readily in ordinary media at ordinary 
temperature in the dark. 

In 1901 Schulz obtained results that in some respects were 
contradictory to those of Heald. He does not regard the 
swelling of the moss spore in the sugar solution without light 
as normal germination. Spores were germmated in blue as 
well as yellow light, but required 30 days instead of 20 days, 
the time required in yellow light. No germination of fern 
spores in darkness at 30**-35''C was obtained, contradictory to 
the work of Heald. To determine this, he worked with 
spores of Gymnogramme chrysophyUa, Anemia phyllitidis, and 
AlsopkUa aiLstralis. However, he was able to germinate 
Ceratopteris thalictroides in 3 days in darkness at SO^-SS**. 
This agreed with the work of Heald. 

Treboux in 1905 verified the work of Heald in the germina- 
tion of moss spores in sugar solution. He was also able to 
secure germination in inorganic solutions. Further, he foimd 
that the gemmae of Marchantia would grow into prothallia 
in both organic and inorganic solutions in the absence of 
light. 

In 1907 Laage reported that a great many species of ferns 
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were able to germinate in darkness in both sugar solutions 
and inorganic solutions, especially Knop's solution. How- 
ever, AlsophUa aiLStralis, Asjjlenium luddum^ and Poly- 
podium aureum could not be induced to germinate in dark- 
ness under any conditions. Laage further claimed that there 
was no new formation of chlorophyll in darkness. 

The Ophioglossaceae are reported to germinate in dark- 
ness. Hofmeister found prothallia of Botrychium lunaria 
three inches beneath the surface. Arcangeli reports the germi- 
nation of PiMaria, and Woronew the same for MarsUia in 
the absence of light. Each of these investigators of the 
water ferns claims there is new formation of chlorophyll in 
the absence of light, especially in the germination of the 
megaspore. 

Much less work has been done upon the effect of light upon 
the prothallium and sex organs than has been done upon 
germination. In 1879 Prantl reported that strong light pro- 
duced a growth of archegonia, of course on the shaded side 
of the prothallium, and that weak light tended to produce 
only antheridia. The effect of light upon the dorsiventrality 
of prothallia had been worked upon earlier by Prantl and 
others. 

Methods. 

The spores which were sown in the progress of this experi- 
mental work were almost all collected at the Missouri Bo- 
tanical Garden, and sowed soon after collection. They were 
collected at any and all times of the year, and germinated 
almost as well in winter as at other seasons. The AlsophUa 
australis spores germinated after a rest of about a year after 
collection. The spores of other ferns which were worked 
with, germinated well when sown as soon as they were 
thoroughly dry. 

The spores were nearly all germinated in specially prepared 
boxes with sliding glass covers. These boxes were filled to a 
depth of about six inches with sterilized garden soil. The 
pots in which the spores were sown were imbedded in this 
soil, to a depth of about two-thirds of their height. To de- 
termine the best medium upon which to sow the spores, ex- 
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periments were made with sand, garden soil and leaf mold. 
From these experiments it was f oimd that leaf mold was the 
best medium, of those experimented with, for the germma- 
tion of the spores. In preparing the pots for sowing the spores, 
they were filled to a depth of about an inch and a half with 
either coarse cinders or broken pieces of pots. Upon this a 
layer of garden soil was placed which extended to within 
about an inch of the top of the pot. This soil layer was then 
covered with a layer of sifted leaf mold to within about a 
quarter of an inch of the top. The pots were then thoroughly 
sterilized in a Koch steam sterilizer. Just before sowing the 
spores the pots were completely saturated with sterilized 
water. After the spores had been sown, glass plates were 
placed over the pots and they were imbedded in the germina- 
tion boxes. The pots were not watered directly, but the 
soil surrounding them was kept well moistened. 

Two special germinating boxes were prepared; one for 
germmation in strong light, and the other for germination in 
absence of light. The box for strong light had a glass front 
and cover, and was painted white on the inside. The box 
for germmation in darkness was constructed so as to exclude 
light and at the same time to allow some access of air. This 
was accomplished by means of a closely fitting sliding cover 
which overhung the lower part of the box one end of 
which was perforated, A thermometer was placed in the 
cover of this box. Petri dishes were also used for germinat- 
ing spores. Two or three thicknesses of filter paper were 
plac^ in each of them, and they were then filled about one- 
third full of 0.5% Knop's solution, and sterilized before the 
spores were sowed. These cultures, as well as some upon leaf 
mold, were kept in an incubator at a temperature of from 
SO"" to 33° C. As a means of exposing the spores to onensided 
illumination during germination, black paper was placed upon 
Petri dishes, leaving an opening on one side for the entrance 
of light. 

The intensity of the light was determined by a light meter 
used for determining the time of exposure in photographic 
work. The time required for bright sunlight to change the 
sensitive paper to the standard tone was taken as the unit. 



Digitized by 



Google 



GERMINATION AND GAMETOPHYTB OF FERNS. 113 

By the method used by Wiesner, other intensities of light 
were determined by a comparison of the time required to pro- 
duce the normal tone with the time taken in bright sunlight. 
A number of observations were taken of each intensity of 
light and the intensities given in this paper are the averages 
of these observations. The intensities are those of sunlight 
or diffuse daylight, as artificial light was not used; in fact, 
natural conditions of light were more nearly simulated than 
^^an be done by artificial light. 

Influencb of Light of Diffbrent Intensities upon Gebmination. 

Before giving the results of the experiments upon different 
intensities, the effect of entire absence of light will be given. 

Spores of Dicksonia apiifolia upon leaf-mold were sowed 
February 3, 1906, and on February 3, 1907 were examined 
and found not to have begun germination. This culture was 
then exposed to light and division took place within about 
8 days, and in about 20 days the surface was green with the 
young prothallia. Thus spores were able to germinate after 
having been in a moist dark chamber for an entire year. 
Another sowing of D. apiifolia started February 19, was 
transferred to light September 29, and germinated by October 
10. A culture of Ahophila pruinata was sowed and trans- 
ferred to light at the same time as the Dicksoniaf and germi- 
nated by October 8. Sowings of Aneimia phyllitidis and 
Gyrrmogramme calamelanoa Mertensii were kept in darkness 
40 days without germination, while the control from the 
same groups of spores germinated in 10 days. 

Sowings of AsophUa pruinata and Aneimia phyllitidis were 
made upon leaf-mold and exposed to a temperature of 30^- 
33° C. in darkness during a period of 41 days for the Ahophila 
and 40 days for the Aneimia. Neither germinated in the 
absence of light even at the higher temperature. The 
AlsophUa culture was transferred to light, and germinated in 
11 days, while the control of the Aneimia germinated in about 
10 days in light. 

In 0.5% Knop's solution in darkness at 30**-33* C, a sowing 
of Gymnogramme caUmidanos Mertensii germinated in 20 

8 
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days. A sowing of the same species in leaf-mold at room 
temperature did not germinate in darkness in 40 days. 

In very diffuse light of 0.002 intensity, the spore coats of 
AlsophUa pruinata burst, but germination went no further 
during a period of six months. No change took place in D. 
apiifolia in the same time, and no germination began in either 
Aneimia phyUitidis or Asplenium fUix foemina in three months. 

To determine the effect of different light intensities upon 
length of time required for germination, AhophAla pruinata^ 
A. atLstralis and Dicksoma apii folia spores were used in the 
experiments. 

Cultures in leaf-mold, of A. pruinata, were placed in different 
mtensities of light, and the time required for germination was 
noted. Temperature and moisture were made as nearly 
equal as possible in all the cultures. They were all in the 
same green-house, exposed to a temperature varjring from 
IS'' to 24t* C. In light intensity of 0.15, first division, which is 
a definite point in germination and is used to designate germi- 
nation in this paper, took place in 25 days. 

In light intensity of 0.075, division or germination began 
in 12 dajrs. In li^t of 0.02 intensity there was no germina- 
tion in 25 days, in fact the spore coats were just bursting. 

Two series of Dicksonia apiifolia were grown. The first 
was sowed on September 29, and examined on October 15, 
On this date the spore coats of those in light 0.15, had just 
begun to burst, while those in the weaker light of 0.075 in- 
tensity had begun to germinate. 

The second series was sowed on November 24, and on De- 
cember 15, after 11 days, the spores of the culture in light 
0.075 had divided, and some of them were well along in 
germination. At the same time the spore coats of those in 
light 0.15 had just begun to burst. The spore coats of those 
in weaker light of intensity 0.02 did not burst until the 
fifteenth day, while those in light 0.075 germinated in 8 days. 

A series of spores of AlsopkUa atLStralis was sowed on Sep- 
tember 27, and examined on October 24. The spores from 
light intensity 0.15 had germinated and formed young pro- 
thallia of from 2 to 3 cells. Those in light 0.09 had grown 
into prothallia of from 5 to 12 cells, and those in light of the 
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intensity 0.02 had divided and formed prothallia of from 2 
to 5 cells. The difference in the effect of light of the intensity 
0.15 and 0.09 was very marked on November 14, when the 
culture grown in the latter intensity was bright green, while 
the surface of the culture grown m the more intense light 
showed very little color. 

From these experiments it is readily seen that these fern 
spores germinate most readily in a light intensity of from 
0.075 to 0.09, and that both great and low intensities of light 
are not as favorable for germination as medium intensity. 
Of the fern spores used in this exi)erimental work, none were 
able to germinate upon leaf-mold in absence of light, neither 
were they able to germinate in very weak light. 

Al&opkUa pruinaia and Aneimia phyUitidis could not be 
induced to germinate in leaf-mold in darkness at a tempera- 
ture of 30**-33° C. This is contrary to the results of Heald, 
who germinated a species of Alsophila and other ferns, among 
them Ceratopteris ihalictroides, at a temperature higher than 
the ordinary laboratory temperature. 

Schulz was able to germinate Ceratopteris thcdictrcndes in 
darkness at a higher temperature; but was not able to secure 
germination of the same species of Alsophila that Heald 
worked upon. Neither was he able to germinate any other 
species in darkness at a higher temperature. He thinks Cera- 
topteris is capable of germinating in darkness because it has a 
water habit, such as the Marsiliaceae, which germinate in 
darkness according to Arcangeli and Woronew. 

Laage, in some recent work upon germination, claims 
higher temperatures have a retarding effect. 

The germination of Gymnogramme in 0.5% Knop's solution 
is not exceptional, as Laage secured germination of a number 
of ferns in both organic and inorganic solutions in absence 
of light. In his valuable work he shows what strengths of 
various solutions are most favorable for germination in dark- 
ness. However he was not able to germinate Alsophila 
austroLiSj Asplenium Ivcidunty and Polypodium aureum under 
any conditions in absence of light. 

According to the results of several investigators, the stimu- 
lus to germination and to growth which in nature is given 
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by light may be given by either organic or inorganic solutions. 

Examination of the chlorophyll content of the spores used 
in the experiments, was made with the result that all of them 
contained more or less chlorophyll. Alaophila pruincUa spores 
have more chlorophyll than AlsopkUa australis and germinate 
much more readily. 

Laage in his work with chemical solutions found that 
Osmunda spores gemunate more readily than other spores, 
which no doubt is partially due to their having a larger 
chlorophyll content. 

Some work has been done by Heim and Schulz upon the 
effect of different parts of the spectrum upon germination, 
but very little upon the effect of different intensities of white 
Ught. 

Effect of Light of Different Intenbttibb upon the Frothalua 

AND REPROOUCnYB OrQANB. 

First the effects of absence of light will be given. Prothallia 
of Dicksonia apiifolia that were grown in light favorable for 
the production of archegonia and which bore them abund- 
antly, were placed in darkness and left there three months. 
Although they were covered with water, as were also the cul- 
tures in light, to insure the freeing of the sperms and the 
possibility of their reaching the archegonia, no sporophjrtes 
developed. Control cultures in light under other similar 
conditions bore sporophjrtes in abundance. At the end of 
the three months the prothallia were paler than when placed 
in darkness, but still contained abundant chlorophyll. An- 
theridia developed upon the upper surface near the margins 
of the prothallia. This production of antheridia in darkness 
is exceptional and, as far as my experiments were conducted, 
took place only in mature prothallia that were placed in 
darkness: 

Spores of Anetrrda phyUUidis and Asplenium filix foemina 
were first germinated in light and when the prothallia, in 
the two- or four-celled stage, were transferred to darkness, it 
was found that they had increased some in length, and that 
the cells were more elongated than when placed in darkness. 
The extremities of these tubular or filamentous prothallia 
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contained considerable chlorophyll, but the basal cells con- 
tained none, or only a trace. The starch had also disappeared 
from all the cells. 

After germinating in light of considerable intensity, cul- 
tures of several kinds of ferns were transferred to light of an 
intensity of about 0.002, very diffuse light, when in the 2-4 
celled stages. 

Dicksonia apiifolia produced elongate prothallia some of 
which were from 2-4 cells in width near the tip. Alsophila 
pruinata grew out into tube-like forms. Aneimia phyUilidis 
grew into tube-like and more branching prothallia. The 
disappearance of the chlorophyll from the base and the 
grouping of it near the tips was very noticeable in the Aneimia 
cultures. 

Cultures of Asplenium filix foemina did not elongate so 
much as the others, and all the cells contained abundant 




1. GXRM-TUBB OF ANBIHIA BHOWINQ CHLOROPHTLL CONTENT 
OF CELLS, X 100. 

chlorophyU. None of these cultures produced antheridia in 
this intensity of light, although they remained from two to 
three months under this condition. 

Cultures of the same species as mentioned above were ger- 
minated in light and then transferred to stronger light than 
that of the former experiments, of an intensity of 0.008. In 
this condition the cultures produced antheridia but no arche- 
gonia. 

A specially abundant crop of antheridia was produced in a 
culture of Alsophila pruinata. This culture was first grown 
in weak light and while stiU yet having no antheridia was 
transferred to a position where the light was from above and 
of an intensity of .01. Within about a month antheridia de- 
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veloped abundantly over almost the entire under surface of 
the prothallia. 

Prothallia of A. pruinata germmated and grown m light of 
an intensity of 0.3 had abundant archegonia but noantheridia. 
About 25 of these prothallia were secticmed and no antheridia 
were found upon any of them. Later on this culture was 
transferred to weaker light and antheridia developed. Some 
of these prothallia took such a position with reference to the 
light that they were about equally illuminated on both sides, 
with the result that archegonia were produced on both sides. 

A noticeable effect of different intensities of light upon the 
form of the prothallium was observed especially in AlsophUa 
pruinata. In very diffuse light of 0.002 intensity the growth 
was a somewhat branched filamentous form. In stronger 
light of 0.008 intensity, the prothallia grew out into ribbon- 
Uke forms and bore only antheridia. In these no trace of a 
meristematic cushion upon which archegonia develop, was to 
be found. In still stronger light the expanded heartrshaped 
prothallium was produced which bore both archegonia and 
antheridia. In more intense light of 0.3 intensity, archegonia 
but no antheridia were produced upon heart-shaped pro- 
thallia shorter than those in weaker light. 

Cultures of D. apiifolia, Asplenium fUix foemina, and 
Aneimia phyUitidis produced both archegonia and antheridia 
when grown in light varymg from 0.03 to 0.3 intensity. 

Cultures of Aneimina phyUitidis and Gymnogramme caUh 
mdanos Mertensii were exposed to light from one side only 




2. OBOirrH of otmnooramme germ-^tubb with uoht fbom 

ONB SIDE, AND THEN SHIFTED ABOITT 90*, X 100. 

in Petri dishes containing 0.5% Knop's solution. Both of 
the cultures produced tubular prothallia that were positively 
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heliotropic By shifting the culture of Gymnogramme about 
90'', a bending of the prothallia was observed in a direction 
toward the light, while the rhissoids turned from the light. 

Some work upon the e£Fect of different intensities of light 
upon the prothallia and reproductive organs was done by 
Prantl in 1879. He reported that in weak light only anther- 
idia were developed upon the prothallia. His work was with 
Aneimia jAyUitidis, Pclypodium vulgare, Osmunda regalis, 
and Aspidium filix mas. However, he did not give the in- 
tensities of the light to which he subjected the prothallia. 

Klebs' work in 1893 is verified in the main by my results. 
By weak light he obtained branching prothallia with adven- 
titious growths and with Pteris aquUina he secured a thread- 
like growth, resembling that of Trichomanea normally. In 
strong light heart-shaped prothallia were produced which 
bore both archegonia and antheridia. 

Furthur work along the line of my investigation is that of 
Heim. He experimented with strong and weak white light, 
as well as yellow, blue and violet rays of the spectrum. In 
strong light he grew heartnshaped prothallia that produced 
both archegonia and antheridia. He reports the best growth 
of prothallia in daylight reduced 20-25%. In weakened 
light, but he does not say how much, elongate prothallia were 
produced which bore both archegonia and antheridia. The 
cultures in yellow light grown by him produced long and 
narrow prothallia with antheridia but no archegonia. 

The blue and violet rays of the spectrum were the same as 
the reduced Ught, slackening the growth and producing ad- 
ventitious prothallia. His results are of mterest because the 
yellow light had the same effect as white light of tolerably 
small intensity in producing only antheridia. Here I wish to 
say that my cultures producing antheridia remained so for 
about six months, with no sign of archegonia upon them. 

The effect of nourishment upon the archegonia and an- 
theridia was worked upon by Piuntl in 1881 with the result 
that the archegonia could be suppressed by nourishment lack- 
ing in nitrogen. 

This is interesting in that it shows that other factors than 
light may enter into the problem. It is very probable that 
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anything that lowers the vitality or interferes with the usual 
life processes may inhibit the production of the archegonia. 

In some unpublished work by Shattuck at the University 
of Chicago, upon the MarsiliaceaC; it has been found that light 
may inhibit the production of the megaspores. 

Spores were exposed to light from one side only to see if 
they exhibited the polarity reported by Stahl for Equisetum 
spores, but they gave only negative results. These same 
cultures did show the marked heliotropism before mentioned. 
This heliotropism was observed some years ago by Sachs, 
Prantl, and others, and Wiesner (81) has worked out a 
theory for such heliotropism based mainly upon turgor. 
Leitgeb (76) reports positive heliotropism for liverwort 
prothallia. 

To show that fern spores are capable of germinating in- 
dependent of photoHsynthesis, Schulz germinated spores in 
air free of carbon dioxide, in the presence of light. He claims 
in this germination the oil of the spore is converted into starch 
by the stimulus of light. We may infer, from the fact that a 
number of investigators have gotten starch formation in 
darkness by cultivating spores in both organic and inorganic 
solutions, that these solutions give a stimulus to the trans- 
formation of the substances in the spore to starch. Laage 
takes the position that there is no new formation of chloro- 
phyll in germination in darkness. This is contrary to the re- 
sults of Schelting upon germination of the spores of ferns, 
and to Bittner as well as Schimper upon the ferns in general. 
From the fact that Equisetum spores, which contain an 
abundance of chlorophyll, are able to germinate readily m 
darkness at ordinary temperatures as shown by Heald, and 
spores that have most chlorophyll form a young prothallium 
with more chlorophyll than those with less chlorophyll, the 
view of Laage is a very plausible one. It is noticeable that 
the chlorophyll in the spore has a different form of plastid 
from that of the young prothallium, the plastids of the 
spore being much smaller and sometimes apparently little 
more than granules. 
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SUMMART. 

!• Under ordinary conditions spores of Cyatheaceae and 
other ferns experimented with, do not germinate in darkness 
when sowed upon leaf-mold. 

2. Higher temperature than ordinary room temperature 
was not sufficient to induce germination of AhopkUa pruinata 
and Aneimia phyUitidis in darkness. 

3. Germination was best in light of medium intensity, about 
0.(375 sunlight. 

4. Intensity of light affects form of prothallia, weaker light 
producing filamentous or ribbon-like prothallia, while strong 
light produces heart-shaped prothallia in all except Aneimia, 
which has a lateral growing point. 

5. Strong light of intensity of 0.3 causes production of 
archegonia only in Alsophila pruinata, while in other ferns 
worked with, archegonia and antheridia were produced. 

6. Weak light inhibits the production of archegonia and 
favors the production of antheridia. 

7. Young stages of the prothallia of A. pruinaJLa, Aneimia 
phyUitidis, and Gymnogramme are strongly and positively 
heliotropic. 

In conclusion I wish to express my thanks to Professor 
Wm. Trelease and Professor S. M. Coulter for valuable sug- 
gestions in the preparation of this paper. 
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PLANTAE UNDHEIMERIANAE. 
PART in. 

BT J. W. BLANKINaHXP. 

On the death of Dr. George Engelmann his entire herbarium 
was presented to the Missouri Botanical Garden by his son, 
Dr. George J. Engehnann, and became the nucleus of the 
herbarimn of that institution. Among the dupUcates that 
came with the Engelmann herbarium was a considerable num- 
ber of Lindheimer's Texas plants^ which were at first supposed 
to be the undistributed portion of the exsiccatae described 
in ''Plantae Lindheimerianae," but later it was found that 
they were an undistributed collection made subsequent to the 
specimens described in that publication and represented the 
work of Mr. Lindheimer during the years 1849, 1850 and 1851. 
At the suggestion of the Director of the Garden, these collec- 
tions have been carefully studied during the present year, 
and this paper prepared to complete the work of the first two 
parts of Plantae Lindheimerianae and render the data ther^ 
contained more accessible to those concerned with the flora 
of Texas and regions adjacent, while the plants themselves 
have been labeled and laid out into sets for distribution 
to correspondents of the Botanical Garden. This final col- 
lection of Mr. Lindheimer proves to be of considerable im- 
portance, not only from its historical interest, but also from 
the fact that it contains a large number of the type collections, 
since described in various publications and many more from 
the tjrpe locality, made by the original discoverer of the species, 
while the great majority of the species are relatively rare in 
many of our herbaria, the older distributions having gone 
largely to Europe. The plants themselves are in a fairly 
good state of preservation, considering the lapse of more than 
half a century since their collection, the ravages of the usual 
herbarium pests and the accidents of transportation and 
storage during this time. 

(123) 
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Mr. Lindheimer, it appears, began collecting and studying 
the flora of Texas immediately upon his arrival there in 1836, 
but it was not till about 1842, after the political conditions 
became more settled, that he collected in any quantity, and 
early in the following year Dr. George Engelmann suggested 
to Gray that they cooperate with Lindheimer by naming 
and distributing his collections of Texas plants, so as to enable 
him to devote his whole time to this work and thus advance 
the cause of science in a land then almost wholly unknown 
botanically. The outcome of this undertaking was the col- 
lection of four fascicles of plants bearing the numbers 1 to 
754, and the publication of the first two parts of Plantae 
Lindheimerianae describing a part of them. Fascicle I con- 
tamed 214 species collected in 1843; Fascicle II represented 
the 1844 collection with nos. 215-318; Fascicle III consisted 
of nos. 319-574 of 1845-6; and Fascicle IV, comprising nos. 
575-754, was collected in 1847-8. The specimens of the 
collection of 1849-1851, here treated, were probably intended 
to form Fascicle V. It appears that the first two fascicles 
were issued in about 20 sets, only some 9 of which were at all 
full, while Fascicle IV contained about 40 sets.* The col- 
lection of 1849-1851 contains about 650 numbers and there 



* The following appear to have been subscribers for the whole or 
part of the first four fascicles of the "Flora Texana Elxsiccata/' as shown 
by Gray's unpublished letters to Engelmann: 

Alexander, Dr.; England. Kew Gardens; England. 

Bentham, George; England. Lamson, Prof.; Kingston, Canada. 

Boissier Herbarium; Geneva. Leman. 

Braun, Alexander; Berlin. Lowell, John A.; Cambridge, Mass. 

British Museum; London. Oakes, William; Ipswich, Mass. 

Buckley, S. B.; Texas. Obiey, S. T.; Providence, R. I. 

Carey, S. T.; New York. Saunders, William; England. 

Cleaveland, Prof. P.; Brunswick, Me. Shuttleworth, R. J.; England. 

Durand, Elias. Smithsonian Institution, Washington. 

Engelmann, George; St. Louis, Mo. Stevens. 

Fielding, H. B.; England. Sullivant, Wm. L.; Columbus, O. 

Gray, Asa; Cambridge, Mass. Thurber, George. 

Greene, B. D.; Boston. Torrey, John; New York. 

Harvey, Prof.; Dublin. Webb, Barker. 

Jardin des Plantes; Paris. 
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will be some 50 sets for distribution, of which about 35 are 
fairly full. This last collection of Mr. Lindheimer is there- 
fore about as large as all the others together and duplicates a 
considerable number of their species. The more recent her- 
baria will consequently be fortunate in thus being able to 
secure representatives of this early Lindheimer set of exsic- 
catae. 

It appears to have been the original plan of Engelmann 
and Gray to give a number to each different species collected, 
but this was abandoned largely in the later fascicles and, in 
the present paper, a number has been assigned to each sepa- 
rate collection, as far as possible, thus ensuring a single lo- 
cality and date for each, while the whole has been printed on 
the label itself, instead of merely the number, as was the 
case with Fascicles I-IV, where the information was supposed 
to be supplied by the publication of Plantae Lindheimerianae 
and often several different collections of a species were 
issued imder a single number. Unfortunately this publica- 
tion was left incomplete at the end of the Compositae 
(Bentham & Hooker sequence) for Fascicles III and IV, 
so that there have been no data given for numbers 449-574 
(Fasc. Ill) and 652-754 (Fasc. IV), as found in various 
herbaria, and these will be supplied in the present paper, 
as far as the numbered specimens in the Engelmann her- 
barium permit. Unfortunately the existence of these numbers 
beyond 651 of the Plantae Lindheimerianae was not discovered 
till the printing of the labels of the 1849-1851 collection was 
so far advanced as to make renumbering impracticable, so 
that the numbers 652-754 are duplicated in Fascicles IV and 
V, but this need cause no confusion, as the dates and different 
form of label will readily distinguish each in herbaria, while 
the difference in the orders covered (Lobeliaceae-Marsiliaceae 
of Fasc. IV and Ranunculaceae-Leguminosae of Fasc. V, — 
B. & H. sequence) will enable the two to be distinguished 
even in publication. 

A certain confusion has also arisen through authors quoting 
not only the exsiccatae numbers but also Lindheimer's col- 
lection numbers, when these happened to be on specimens 
examined in the Engelmann herbarium, or occasionally found 
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elsewhere. Lindheimer gave a number to each collection in 
the field, usually with more or less data in German as to 
habitat, locality, date, etc., his nxmibers following in order of 
collection. Engelmann then arranged the collections by orders 
and species after the Bentham and Hooker sequence, and 
gave independent numbers to the exsiocatae, following this 
sequence. However, a large number of Lindheimer's col- 
lections were never made in quantity, hence were never 
numbered for the exsiccatae and have only his own collection 
label in the Engelmann herbarium, and this must be re- 
membered in quoting Lindheimer specimens, only the Engel- 
mann label being printed. Throughout the present paper 
both numbers have been given, so as to enable the two to be 
identified, if needful, Lindheimer's collection number being 
preceded by "L." 

The purpose of the present paper is not only to give a list 
of the species of this last Lindheimer collection of 1849-1851, 
preliminary to their distribution, but also to enumerate the 
species of the missing numbers of parts I and II of Plantae 
Lindheimerianae, as far as such can be found, and to give an 
index to the whole, as an aid to other botanists interested 
in the flora of Texas. There will be added a brief account 
of the pioneer-botanist-editor, Lindheimer himself, the im- 
portance and magnitude of whose work has scarcely been 
appreciated, and also a general bibliography of Texas botany. 

Considerable of the work of classification and determina- 
tion of the collections treated in this paper was done by Prof. 
A. S. Hitchcock some 15 years ago, and many of the deter- 
minations of Fascicles III and IV are by Engelmann and 
Gray, while I am indebted to Professor Trelease for advice 
and assistance in the preparation and arrangement of the 
work. 

Much of the data concerning the life and work of Mr. Lind- 
heimer has been supplied by his son, Mr. M. E. Lindheimer, 
of Austin, Texas, and his daughters, Mrs. Sida Peipers, of St. 
Louis, and Mrs. Anna Simon, of New Braunfels, Texas, 
without whose assistance many facts would have escaped 
my knowledge. 
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lalNDHEIMER, THE BoTANIST-EdITOR. 

*' Unsere Handlungen werden jedoch nicht bios von einfachen Qedanken 
und Willensbeschlbssen geleitet. Der Zufall, oder vielmehr die Macht der 
ftiuseren Ereignisse und gar mannichfaltige Nebengedanken haben eben- 
ialls eiiien grossen Einfluss auf unaere Handlungen." — Lindheixner.* 

Though the name of Lindheimer is well known in the 
botanical and German editorial world, his actual personality 
and the events of his adventurous life are largely a matter of 
tradition. Special pains have therefore been taken to 
investigate his career and the influences determining its chief 
events and to- present this modest, studious, Nature-loving 
editor and philosopher, as he appeared to those around him. 

Ferdinand Jacob Lindheimer was bom in Frankf ort-on-the- 
Main, May 21, 1801, and died at New Braunfels, Texas, Dec. 
2, 1879. His father, Johann Hartmann Lindheimer, was a 
prosperous merchant of Frankfort, but died when his youngest 
son, Ferdinand, was yet a child. He was also related to 
the poet Goethe, whose maternal grandmother was the 
daughter of Attorney Lindheimer of the Imperial Chamber,t 
the ancestor of both, while the family itself is said to be de- 
rived from that of von Lindheim, one of its members having 
contracted a moiganatic marriage and his descendants adopt- 
ir^ the name Lindheimer. 

The youth Ferdinand was givai the best education obtain- 
able, attending a preparatory school in Berlin and finishing 
his education at Wiesbaden and Bonn, taking his degree at 
the latter university in 1827, after which he accepted a posi- 
tion in the Bunsen Institute (Erziehungsanstalt) in his native 
city and taught there till 1833, when it was closed by the 
government and both he and George Bunsen were compelled 
to emigrate, after the failure of the political conspiracy of 
April 3 of that year, in which they appear to have been im- 
pUcated.t 

* AuUtee und Abhandlungen. p. 136. 

t Life of Goethe by A. Bielschowsky, trans, by W. A. Cooper, p. 10. 
New York. 1906. 

X This particular school of Bunsen was noted for its political activity, 
no less than six or its teachers being condemned between 1826 and 1833. 
Allgemeine Deutsche Biographic. 18 : 697. Leipzig. 1883. 
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Apparently young Lindheimer soon after closed out his 
business affairs, and, taking his patrimony, sailed for America 
early in the spring of 1834. He landed at New York,* took 
the steamer to Troy, went by way of the Erie Canal to Buffalo, 
across the lake by steamer and down the Ohio Canal from 
Cleveland to Portsmouth. From here a river steamer car- 
ried him down the Ohio and up the Mississippi to St. Louis, 
from which he went to the German settlement at Belleville, 
Illinois, where the Engelmanns, Hilgards, Koemer, and many 
others of his friends and fellow townsmen had entered farms 
and established homes. He gives an account of his life there 
himself ,t a fair sample of his general style of composition: 

''In a forest in St. Clair County in the State of Illinois, 
stood an abandoned log-house, which eight young men, 
mostly newcomers, had chosen for their provisional dwelling. 
Not far distant from it was the hospitable farm of Forest- 
master E., who had arrived a short time before from Rhenish 
Bavaria with a numerous family. The eight young men 
shared the living expenses with them. I am convinced that 
each of the eight will still recall the pleasure of the moment 
when the tone of the ox-horn sounded through the forest, 
calling them to dinner with that kind family, which, like 
most families, consisted not wholly of male companions. 

''A great, carefully-planned drive-hunt, in which few wild 
animals were shot, moderately productive hunting for prairie- 
hens, and from time to time a rousing banquet, to which the 
neighbors were invited, shortened our time for us m a delight- 
ful manner. 

''Though this aimless and thoughtless life was for a time 
pleasant for all of us, yet it was not for the far niente and the 
'aus der Tasche zehren nicht der Zweck,' for which we had 
<5ome to America. The forest and the prairie had ah-eady put 
on their pale autumnal mantle and a single 'norther' be- 
tokened the coming winter.- The roof of our old log-cabin 
was so open that we could make astronomical observations 
from our beds, and the great chimney, in the last cold winter, 

♦ Trans. HI. State Hist. Soc. for 1894. pp. 289-292. 
t Aufsiitze und Abhandlungen. pp. 78, 79. 
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was SO little able to warm the room that a certain doctor, 
who daily jotted down his notes, was compelled to use two 
pens, so that, by warming one after another, the ink would 
not freeze while writing. Who then can blame that, with 
such an outlook upon a North American winter, a horror 
frigidus overcame us and an irresistible desire for the South 
overmastered us? 

"Yet once more we held a great 'Commers,' for which at 
this time (1834), the material had to be hauled jfrom St. Louis, 
a day's journey away. Out of the unhinged doors of our 
great log-house a long table was made and in the evening the 
courtyard was filled with the saddled horses of our guests, 
so that it appeared as if a squadron of cavalry had entered 
and was seated aroimd our long table in a joyful banquet. 

"A few days later, six of the company, who were the fore- 
runners of a southern emigration, took passage on a steam- 
boat down the Mississippi with the intention of making an 
expedition on foot through Texas and Mexico." 

During October the travelers lingered in New Orleans try- 
ing to find some way to get to Texas, which at this time was 
a terra incognita, the borderland between two hostile civiliza- 
tions and ravaged alternately by bandits and Indians, and 
not even a map of the country could be found. Three of 
their number became discouraged and returned to St. Louis, 
and so the trip overland with packhorses to the City of Mex- 
ico was reluctantly abandoned. While here, one Baron von 
Seefeld endeavored to enlist them in a filibustering expedi- 
tion to Mexico in an attempt to restore Bustamente to the 
Presidency, and another proposed that they accompany a 
vessel outfitting to search for the hidden treasure of the pirate 
Lafitte — another name for a marauding voyage against 
Mexican commerce. Finally they secured passage on a coast- 
ing schooner bound for Vera Cruz and soon found themselves 
in the tierra caliente of the tropics with the snow-clad Orizaba 
looming in the distance. 

They waited here for a few days till a pack-train set out 
for the interior and accompanied it to the new German set- 
tlement at Cordoba. Here Lindheimer and Otto Friederich 
built themselves a cabin on a spur of Mt. Orizaba and made 

9 
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collections in Natural History, particularly of insects, which 
later were sent back to Germany and acquired some note. 
After a time, however, the brothers. Otto and Eduard Fried- 
erich, purchased plantations, while Lindheimer managed a 
distillery on the sugar-plantation of Sartorius and Lavater, 
but after about a month a chance fire destroyed the cane- 
fields, and the works in consequence had to shut down. 
Lindheimer then formed a close friendship with a Mr. Griind- 
ler, who had a cofifee plantation not far distant, and the two 
lived pleasantly for some time in their bachelor quarters on 
the estate. 

It was about this time that the Texas uprising came and 
the Mexican papers were filled with bombastic articles against 
the Americans and the short work Santa Ana, "the Napo- 
leon of the West," would make of them, when once he should 
get his army there. Lindheimer was already disgusted with 
the unsettled conditions of Mexico and the consequent inse- 
curity of life and property, and convinced of the inherent 
incapacity of the Latin races to develop a strong and lasting 
civilization, while his Teutonic blood drew him to his cousins 
of the North, so after some sixteen months in Mexico, though 
several good positions were offered him there, he again set 
out for Vera Cruz and took the first vessel for New Orleans, 
after refusing a commission in the artillery in the Mexican 
Army of Invasion, offered by his friend. Colonel Holzinger. 

So crude was the knowledge of the sailing masters of those 
days that this particular ship was wrecked off Mobile, Ala- 
bama, while the captain confidently believed he was beating 
off Matamoros, and Lindheimer was compelled to swim to 
land. Arriving at Mobile, he enlisted at once in a company 
of volunteers forming to aid the Texas revolutionists. This 
company was composed mostly of Irishmen under command 
of Captain Robertson, and on its arrival in Texas was sta- 
tioned on Galveston Island, as a kind of coast defense in case 
Mexico should undertake to land troops at that point. This 
company was ordered by General Hoiiston to join him, when 
he was concentrating his army for the battle of San Jacinto, 
but the battle was begun earlier than was expected and it did 
not reach him till the day after the battle, April 22, 1836. 
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After the army was disbanded, Lindheimer seems* to have 
come north to St. Louis and spent the sunmier of 1839 and 
probably the following winter here, but the climate was too 
severe for his lungs and again he took up his residence in the 
new republic of Texas. He located near Houston and 
engaged in truck-farmmg (1840-1843), but the land proved 
poor and the business unprofitable, so, urged by his friend, 
Dr. George Engelmann of St. Louis, he decided to give up 
this work and devote himself to that of collecting the 
largely imknown flora of Texas and depend upon the sale of 
his specimens for a living. 

He had always been fond of botany and devoted much time 
to his favorite study while in the university with Engelmann 
and other botanists. He collected largely on his trip to 
Mexico and continued his botanical work even during the 
excitement of the Texas revolution, as many specimens in 
the Engelmann herbarium will attest, so that now, when in 
doubt as to his vocation in life, he naturally tiun^ to that 
which he liked best, as long as it should afford him a means 
of livelihood. Moreover, the region in which he was situated 
was largely unknown botanically,only a few collectorsf having 
previously visited it and the results of their work not having 
been published. The scattering collections already sent to 
Engelmann showed clearly the need of a scientific investiga- 
tion of the plants of this borderland between the American 
and Mexican floras, and he m-ged Dr. Gray, who was then just 
establishing the Botanical Garden at Cambridge, to join with 
him and Lindheimer in the exploitation of this imique flora. 
Accordingly advertisements were inserted in several botanical 
journals, and in the spring of 1843 Lindheimer began collect- 
ing plants in quantity for distribution. 

The first year he was not very successful, owing to various 
misfortunes, and a part of the collection of 1844 was lost in 
transmission, but the collections of 1843 and 1844, containing 
318 numbers, were distributed as planned and their descrip- 

* A number of specimens in the Engelmann herbarium are labeled 
''St. Louis. 1839. Lindheimer/' while similarly we find he was at San 
Felipe, Texas in March and New Orleans in April of that year on his way up. 

t Berlandier, Drummond, Riddell and Leavenworth. 
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tion was issued by Engelmann and Gray as Planiae Lind- 
heimerianae,* Part I, in 1845, while the collections of 1845 to 
1848 were in part described in 1850 as Part II of the same. 
The collaboration of Engelmann and Gray in this publication 
led to a life-long friendship between them and proved of the 
greatest advantage to both in the prosecution of their scien- 
tific work. Gray with his larger herbarium and library did 
many of the critical determinations for Ekigelmann, while the 
latter kept more in touch with the various exploring expedi- 
tions, which made St. Louis their outfitting point, and sup- 
plied many of the field botanists to accompany them, and 
his^critical studies in some of the most difficult genera are 
still regarded as classics in botany. Indeed the influence of 
Engelmann in the study of the flora of the Middle West is 
marked and the great work done in America by the German 
botanists of the last century deserves more than passing 
notice. 

No one can do much in systematic botany in America with- 
out soon becoming acquainted with the names of Engelmann, 
Lindheimer, Geyer, Fendler, Wislizenus, Gattinger, Hilgard, 
Liiders, Riehl, Rugel, Eggert and a host of others of German 
origin. Many of these, like Engelmann and Lindheimer, 
were trained in the German universities and came to America 
to secure the freedom denied them in their native land. 
Others, as Maximilian and Roemer, simply made scientific 
expeditions into unexplored regions of the United States and 
published the results of their work on their return to Germany, 
while many others devoted their spare moments to botany 
through mere love of Nature, without intention of publica- 
tion or hope of reward, and it was these that turned to Engel- 
mann for encouragement and assistance in their work. Geyer, 
Fendler and Lindheimer did practically all their work in co- 
operation with Engelmann, while many other botanists of 
German descent looked to him for assistance in their botanical 



* Piantae Lindheimerianae, Part I, was issued about Sept. 23, 1845 
and Part II about May 27, 1850> as shown by Gray's unpublished letters 
to Engelmann: the names given in part I therefore antedate those of 
Scheele in vols. 21 and 22 of Linnaea and in Part II all those of Scheele 
subsequently published. 
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difficulties, and the accumulated labors of these collectors 
and students have made known to the world a great part, 
probably the greater part, of the native flora of the western 
United States. 

The half-century succeeding the Napoleonic wars was a 
period of great unrest in Germany. Napoleon's policy had 
tended to break down the smaller German principalities and 
to arouse a feeling of resistance and imity among the various 
political groups speaking the German tongue, while the suc- 
cess of the PYench people in their several popular insurrec- 
tions inspired their neighbors also with the hope of freedom. 
This desire for political rights and national imity led to the 
uprising of 1830 and the revolution of 1848, and finally re- 
sulted in giving the Germans a constitution and a united 
Fatherland. Yet, while this struggle was going on, there 
was a large and continuous stream of German emigration, 
greatly increased after each political disturbance. America 
received the greater part of these exiles, who settled chiefly 
about Milwaukee, St. Louis and Cincinnati. 

This constant absorption by the Anglo-Saxon race of the 
strongest and most independent of the German blood finally 
became a source of solicitude to those who had the good of 
the Fatherland at heart and led in 1844 to the formation of 
a company of twenty-five German princes and nobles entitled 
the "Verein zum Schutze deutscher Auswanderer in Texas," 
usually called the Adelsverein or Mainz Company, which had 
for its object "To conduct the German emigration, as far as 
possible, to a single favorable selected point, to assist the emi- 
grant upon his distant joiuney and in his new home and to 
work for strength therein, that a new home shall be secured 
for them beyond the sea;"* the evident intention being to 
Germanize Texas, then a republic with a small cosmopolitan 
population, and to keep the emigrants in touch with the 
Fatherland. 

Prince Carl zu Solms-Braimfels, whose speeches and writ- 

♦ Roemer, "Texas." 20-41. — Penniger'8"G€schichtedes Adelsverein." — 
Tex. State Hist. Assoc. Quarterly. 8: 33-40. — Kuno Damian von Schutz, 
"Texas Rathgeber fur Auswanderer nach diesem Lande." Wiesbaden. 
1846. pp. 135-232.— Solms-Braunfels, "Texas." Frankfort. 1846. 
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ings had aroused great enthusiasm for this scheme of coloni- 
zation, was appointed General Commissioner for the Company 
and came to Texas in May, 1844, to prepare the way for the 
expected immigration. He purchased a grant of land in what 
is now Comal County, and when the first instalment of five 
ships and 150 families arrived at Galveston in November, 
1844, he conducted them to Port Lavaca and then up the 
Guadalupe to its junction with Comal Creek, where he 
founded the city of Neu Braunfels, named for his old German 
home, and erected his ''castle" upon an eminence near by, 
after the old German custom. 

Mr. Lindheimer, learning of this effort at German coloniza- 
tion, met the immigrants on their arrival on the coast, was 
gladly received into the company on account of his local 
knowledge, and assigned a share in the land-allotment at 
New Braunfels, where he thereafter made his home. There 
is a good description of Lindheimer at this time in Roemer's 
"Texas" (p. 133): 

"In the first days of my sojourn in New Braunfels I formed 
an acquaintance, which was highly prized and very agreeable 
during the whole time I remained there, and to which I now 
look back with special pleasure. 

"At the end of the village and at some distance from the 
last houses stood, half-hidden amid a clump of elms and oaks 
and hard by the brink of Comal Creek, a cabin or small house, 
which, with its enclosed garden in front, afforded by its appear- 
ance and position a true picture of the idyl. As I for the first 
time approached this simple, rustic habitation, I beheld be- 
fore the entrance of the cottage a man busily engaged in 
splitting wood and apparently not unaccustomed to this 
labor. So far as the thick black beard, which covered his 
whole face, permitted it to be seen, he appeared to be a man 
at the beginning of the 40's. He wore a blue blouse open in 
front, yellow leather breeches and coarae shoes, such as are 
customary with farmers in this country. Beside hhn lay two 
beautiful brown-spotted bird dogs and fastened to one of the 
neighboring trees was a dark-colored pony. 

"According to the description, the man could only be the 
one for whom I sought and who answered me in the language 
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of a cultured man, though m a mild, almost shy-eounding 
voice, which ill accorded with his rough exterior, and whose 
answer to my direct question, confirmed my supposition. It 
was the botanist, Mr. Ferdinand Lindheimer from Frankfort- 
on-the-Main. Residing in Texas for a considerable time he 
had by several years' zealous plant-collecting acquired a 
permanent scientific reputation, as regards the botanical 
knowledge of Texas, which had before been almost totally 
unknown and had been visited transiently but once before by 
an English botanist named Drununond. 

"After Lindheimer had received at the Grerman schools 
and imi versities the best available scientific education and spec- 
ial training in the ancient classics, he taught for a time in one of 
the higher educational institutions, but his dissatisfaction 
with the political condition of his native land for more than 
a decade and perhaps also his thirst for adventure drove him 
beyond the sea. He went first with several congenial com- 
panions to Mexico and lived there for some time in the 
neighborhood of the charmingly situated Jalapa upon the 
produce of a pine-apple and banana plantation, and went 
later to Texas, in order to take part as a volunteer in the lat- 
ter part of the Texas war for independence against Mexico. 

"After the close of this war he endeavored to live for some 
time as a farmer and to improve a farm, but this manner of 
life also did not appeal to him, and he decided, particularly 
at the urging of a friend in St. Louis, to gratify his inclina- 
tion from earliest youth, a cherished delight for botany, and 
at the same time make it a means of liveUhood. He bought 
a two-wheeled covered cart with a horse, loaded it with a pack 
of pressing-paper and a supply of the most indispensable pro- 
visions, namely, flour, coffee and salt, and then set forth into 
the wilderness, armed with his rifle and with no other com- 
panion than his two himting dogs, while he occupied himself 
with coUecting and pressing plants and depended for his sub- 
sistence mainly upon the results of the chase, often passing 
whole months at a tmie without seeing a human being. 

"When, then, in the late fall of 1844, the first large train of 
German immigrants under the leadership of Prince Solms 
arrived in Texas, Lindheimer joined them and was joyfully 
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received by the new comers, as a man with knowledge and 
experience of the country. He went with them to Comal 
Creek and when the city of Neu Braunf els was founded here 
in the spring of the following year, renouncing all other claims 
to land, he asked of Prince Solms for himself a spot of ground, 
small and worthless, but charmingly situated upon the steep 
bank of the incomparably beautiful Comal Creek, and here 
he built a little cabin and began now, with more leisure and 
convenience than he had ever before enjoyed in Texas, to 
explore systematically the rich and, for the most part, still 
unknown flora of the country around him. 

"He was soon convinced, however, that he could not col- 
lect plants effectively and at the same time conduct his do- 
mestic affairs properly, however simple they might be. If, 
for example, he retiuned home of an evening all tired out with 
plant-collecting, he still found it necessary to prepare his own 
supper; if he tore his clothing among the thick bushes of the 
river forest, he himself must take up his needle and thread 
and repair the damage; if he needed a clean shirt, he had to 
go down to the river and wash it. He chose the right means 
to thoroughly remove all these inconveniences of his lonely 
bachelorhood. He sought for himself a consort and foimd 
her in a daughter of one of the recently arrived immigrants. 
The cabin on the Comal* has proven sufficiently large for 
two and everything goes on therein according to wish, though 
in primitive simplicity." 

This accoimt by Roemer, though inaccurate in some par- 
ticulars, represents fairly well the difficulties under which 
Lindheimer labored at this time in the midst of his botanical 
work. He was married to Eleonore Reinarz of Aachen at 
San Antonio in 1846, and two sons and two daughters re- 
sulted from this imion, all of whom are still alive. 

Lindheimer and Roemer made many botanical excursions 
together during 1846 and the value of the latter's collections 

* Though a new and more commodious home was later erected beside 
the ''cabin on the Comal" to meet the exigencies of an increasing family, 
this little log hut of pioneer days long remained as the oldest building in 
New Braunfels. The accompanying picture is from an aquarelle by Mr. 
Henry E. Peipers, a son-in-law of Lindheimer; copied by permission. 
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18 largely due to Lindheimer's aid in the work. At the end 
of the season they appear to have exchanged a set of the col- 
lections made by each during the year, and Roemer, on his 
return to Germany, placed Lindheimer's with his own bo- 
tanical specimens in the hands of Adolph Scheele, Pastor at 
Heersum near Hildesheim, who prepared a list of the species 
for Roiemer's "Texas," and published the descriptions in 
Linnaea from 1848 to 1852 in his "Beitrage zur Flor von 
Texas." Not only did he publish the "new species" of 
Roemer's collecting, but also those found among Lindheimer's 
duplicates,* though he knew that Engelmann and Gray had 
already undertaken to describe these collections in their 
Plantae Lindheimerianae, and so industriously did he con- 
tinue his work that he soon completely outdistanced his 
American competitors and left little for them to describe. 
This may have had something to do with the discontinuance 
of the Plantae Lindheimerianae, but not the slightest blame 
can be attached to Lindheimer, for he doubtless had no idea 
that any publication on his own collection was intended at 
the time the exchange was made. Nor was this the chief 
cause of the discontinuance of Engelmann and Gray's publi- 
cation, for not only was this left unfinished at the end of the 
Compositae, but also all other lists then in course of publica- 
tion by Gray, as the Plantae Wrightianae, Plantae Fendlerianae 
and Plantae Novae Thurberianae, — ^all crowded out by the pres- 
sure of more urgent work and publication, and never com- 
pleted. 

In 1846 the tide of German immigration turned northwest- 
ward to the Piedemales (or Pademales) River, where Friede- 
richsburg was founded in what is now Gillespie County, and 
Lindheimer accompanied a train of settlers to this point early 
in 1847 and collected in this vicinity till September, when he 
pushed still farther north into the Indian coimtry along with 
the Darmstaedter Kolonie,t the so-called "communistic col- 
ony of Bettina," which occupied lands between the Llano 



* Of the species from Texas described as new by Scheele, 73 were col- 
lected by Lmdheimer and 66 by Roemer. 

t Tex. State Hist. Assoc. Quarterly. 8 : 33-40. 
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and San Saba Rivers, recently purchased of the Indians. 
This particular colony was composed of members of a higher 
class of intelligence and education than the average and af- 
forded congenial companionship for the naturalist Lind- 
heimer. He collected in this region till the fall of 1848, when 
' the inroads of the Indians and the dissensions of the colonists 
caused the disruption of the society, and he returned to C!o- 
manche Spring, near San Antonio, where his friend, von 
Meusebach, had located a farm, and here he pursued his 
botanical work during the season of 1849. 

Lindheimer himself was perfectly fearless of danger in his 
wide botanical excursions and his immunity from the Indians 
is largely due to that fact, though he appears to have been 
held by them in extreme reverence as a "medicine man," who 
wandered aimlessly about securing herbs for his decoctions 
and incantations, and many are the stories told of his ad- 
ventures with them during these troublous times.* He 
returned to New Braunfels in the fall of 1849 and his work 
during the next two years was almost wholly in that vicinity. 
The collections of these last three years (1849-1851), which 
have never been distributed or described, are the subject of 
this paper. After this time Lindheimer never collected plants 
in quantity and only indulged in his love for botany as a 
recreation and to build up his own herbarium. 

The German colonization society of Mainz practically 
ceased operations upon the admission of Texas as one of the 
states of the Union, and the attempt to found a semi-feudal 
principality in America failed, as all other such attempts had 
failed before, but it resulted in giving to Texas a large and 
industrious German population, which continued to spread 
and prosper till the need of a newspaper in their own mother- 
tongue became a necessity and the inhabitants of New Braun- 
fels proposed a subscription to defray the expenses of securing 
a press and printing materials to establish one. Early in 
1852 a mass-meeting of the citizens was held to elect the editor 
and publisher of the new German organ, and three candidates 



* See "Ein Verbrechen der texanischen Regienmg, mit einem Anhang 
liber die heistigen Indianer" in Lindheimer's "Aufsfttze und Abhand- 
lungen." pp. 63-78. 
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were proposed. Mr. Lindheimer was elected unanimously 
to this position and assumed with it the obligation of ''stand- 
ing security for the total cost, outlay, etc." of the paper. 
About two-thirds of the amount required was subscribed and 
he contributed the balance, so that the first number of the 
Neu Braunfelser Zeitung appeared in November of that year 
— the first German paper in Texas worthy of the name. After 
the beginning of the publication of the Zeitung, many of those 
who had contributed to its purchase desired that Mr. Lind- 
heimer return the amount of their subscriptions in printing, 
advertisements and subscription to the paper or in cash, 
which was done, and the paper became his personal property. 
For twenty years he was editor and publisher of this paper, 
and only the infirmities of age compelled him to lay aside his 
duties. The Neu Braunfelser Zeitung was nominally Demo- 
cratic, but was really intended and actually conducted im- 
partially in the interests of the whole people and the editor 
was ever fearless in guarding them against private interest 
and political graft, always, however, leaving his columns open 
for the expression of the views of his opponents. With his 
customary modesty he never republished any of the praise 
received from out-of-town newspapers and was able to say 
on his retirement that he had never spoken against his con- 
victions in his editorial management. His work as editor 
"yielded him but little pleasure and many annoyances, but, 
as in other things, here too the work itself was pleasure 
enough for him. The contents of the paper were frequently 
above the heads of the majority of his readers, but he did not 
write to suit the masses, but to uplift them, and thus the first 
18 volumes of the Neu Braunfelser Zeitung ofifer, even at the 
present day, a rich treasure of instructive reading to the edu- 
cated man." 

In addition to his work as editor, during his later life Mr. 
Lindheimer assumed many public duties. He conducted a 
private free school for advanced pupils. He served as Su- 
perintendent of Public Instruction in his county for several 
terms and was the first Justice of the Peace of New Braun- 
fels, till increasing age forced him to rest from his labors. 

His botanical work can be best appreciated by remember- 
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ing the difficulties and dangers, the poverty and hardships 
under which his collections were made. He discovered and 
made known to the scientific world an enormous number of 
new species of plants from central Texas and many of these 
will ever bear his name. The beautiful Lindheirnera texana 
is already not infrequent in ornamental cultivation and links 
his name with the country of his adoption, while many plants 
grown from seeds of his collection are found in the Missouri 
Botanical Garden at St. Louis, in the Botanical Garden at 
Cambridge, Mass., and elsewhere. His private herbarium at 
his death came into the hands of Prof. Emil Dapprich of Mil- 
waukee, Wisconsin, and was on exhibition at the World's 
Fair at Paris. On Dapprich's death in 1903 it came into the 
possession of the German-English Academy of Milwaukee, 
where I understand it still remains. 

Mr. Lindheimer was a careful observer and a patient col- 
lector, and the notes accompanying his collections add greatly 
to their value. The specimens of his last collection (1849- 
1851) will go to many herbaria in America and abroad and well 
exhibit the care and faithfulness of his work. It is to be re^ 
gretted that time dealt not more leniently with them. A 
number of his new species he himself described and named, 
but many of the names he suggested were found preoccupied 
and others given. 

Unfortunately many of Mr. Lindheimer's most valuable 
papers were published only in the Neu Braunfeber Zeitung 
and the New York Staats-Zeitung, and are all inaccessible to 
readers except in the German tongue. A number of hb 
principal scientific, philosophical and historical essays col- 
lected from these papers have been republished in Germany 
under the title: " Aufsatze und AbhancQungen von Ferdinand 
Lindheimer in Texas,"* but the greater part are unknown 
and inaccessible to the general reader. In the ''Aufs&tze,'' 
his simple, direct, philosophical style is always interesting 



* A volume of 176 pages published anonymously by one of his former 
pupils, Dr. Gustav Passavanti at Frankfort a. M. in 1879, the year of Mr. 
Lindheimer's death. See the "Allgemeine Deutsche Biographic." 18: 
697. Leipzig. 1883. 
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and his meaning clear, quite different from the usual compli- 
cated, involved German sentence. 

Mr. Lindheimer was a man of medium height, with blue 
eyes and black hair and beard, which in age became snowy 
white. He possessed a strong, active body, which he had 
developed in youth in the "Tumverein," and retained much 
of his bodily vigor in his old age. He was quiet and deliberate 
in manner, temperate and regular in his habits and a good 
conversationalist, though loath to boast about himself or 
much discuss his past history. He never became excited or 
used strong language. A "freethinker" in his opinions, yet 
he counted many priests and pastors among his best friends 
and never antagonized religious institutions. He did not be- 
lieve in slavery, but espoused warmly the Southern cause at 
the outbreak of the Civil War. 

There is much in this quiet, modest, unassuming man and 
his unselfish devotion to duty, that resembles his compatriot, 
General Houston. But, while the talents of the latter led him 
to war and political strife, Lindheimer turned to books and 
the beauties of Nature. Both were friends of the Indian, and 
indifferent to the accumulation of property, while they never 
allowed their own interests to come in conflict with the public 
weal. He ever loved freedom and independence, the simple 
life and intellectual enjoyment, and the reward for his labors 
was the esteem of his fellow-men. May Germany give us 
many such of Nature's noblemen! 
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NUMBERS OF FASCICLES HI AND IV NOT PREVIOUSLY 
ENUMERATED. 

As the " Plantae Lmdheimerianae " was left unfinished at 
the end of the Compositae (Bentham and Hooker sequence) 
for the last two fascicles, it results that the numbers 
449-574 and 652-754, which were distributed without names, 
localities and dates, yet remain in herbaria without such data, 
so that, as these fascicles contain many type collections, par- 
ticularly of Scheele,! will endeavor to supply this information 
as far as the specimens can be found in the Engehnann her- 
barium at the Missouri Botanical Garden, and thus round out 
the work of the previous publication. In many cases the 
same number was issued in both fascicles III and IV, the lat- 
ter, for 1847-8, have the (IV) aflixed in the following enumera- 
tion. A few numbers enclosed in brackets are taken from 
Gray's list, but are not found in the Engehnann herbarium. 

FASCICLE III. 1845-6. 

449. Lobelia splendens Willd. L. 342. New Braimfels. 

Aug. 1846.— Aug. Sept. 1845.— Piedemales. 1847. 
(IV). 

450. Speculaeia coloradoensis (Buckley) Small. L. 65. 

New Braunfels. May 1846.— Apr. 1848 (IV). Type 
collection of S. lAtidkeimeri Vatk^; Linn. 38 : 713. 
Campanvla coloradoense Buckl. Proc. Acad. Phil. 
1861:460. 

451. DiosPYROS TEXANA Schcelc. L. 126. New Braunfels. 

April 1846. 

The type collection; Linn. 22 : 145. 

452. DiosPYROS TEXANA Scheclc. (New Braunfels. May 

1846). 

453. DiosPYROs TEXANA Schcelc. L. 270. Colorado River 

1845.— L. 126. (New Braunfels). June 1846. 

454. Menodora heterophylla Moricand. L. 383b. 

Guadalupe River. Feb. 1845.— L. 218. 15 mi. W. 
of New Braunfels. Oct. 1846.— "On the Qbolo on 
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arid soU." July 1847 (IV).— Llano. Oct. 1847 
(IV). 

L. 218 is the type collection of BoUvaria Qnstbachii Scheele. 
Linn. 85 : 254. 

455. Menodora HETEROPHTLLA Moricand. L. 383a. Agua 

Dulce, Matagorda Bay. Feb. 1845. 

456. AscLEPiAS LINEARIS Schcele. L. 348. New Braun- 

fels. Aug. 1846. The type coUection; Linn. 21 : 758. 

457. AcERATES vmiDiFLORA Eaton. ?L. 343. NewBraun- 

fels. July-Sept. 1846. 

458. AscLEPiODORA viRiDis Gray. L. 272. Guadalupe 

Biver. July 1845. — It. 345. New Braunfels. Sept. 
1846. 

This latter the type collection of Asdepiaa langipetala Scheele. 
Linn. 21 : 757. 

459. Metastelma barbigerum Scheele. New Braunfels. 

June-Aug. 1846. Rocky soU in cedar forest. 
Type collection; Linn. 21 : 760. 

460. RouLiNiA UNiPARiA Engelm. L. 352. New Braunfels. 

Aug. 1846. Type collection of GanoMms unifariuB 
Scheele. Linn. 21 2 760. 

461. GoNOLOBUs reticulatus Engelm. L.474. Comanche 

Spring. 1845. — L. 350. Upper Guadalupe. Sept. 
1846. See Torrey, Mex. Bound. Surv. 2 : 165; Proc. 
Amer. Acad. 12 : 75. 
GoNOLOBus biplorus Nutt. L. 162. New Braunfels. 
April 1846. Mex. Bound. Surv. 2 : 165. 

462. [Erythraea texensis Griseb. New Braunfels. April 

1848 (IV)], 

463. E. texensis Griseb. L. 180. New Braunfels. June 

1846.— L. 340. New Braunfels. July 1846. 

464. E. Beyrichii T. & G. L. 308. Upper Guadalupe. 

June 1845.-Sabinas River. July 1847 (IV). 

465. GnJA RiQiDULA Benth. L. 144. New Braunfels. 

April 1846.— L. 279. Victoria. March 1845. G. 
gtandvlosa Scheele. Linn. 21 : 754. 

466. G. iNCiSA Benth. L. 214. Upper Guadalupe. June, 

July 1846. 

Type collection of 0, Lindheimeriana Scheele. Linn. 21 : 753. 
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467. Phlox RoEMERiANA Scheele. L.428. Comale Spring. 
June 1845.— L. 429. San Antonio. April 1846.— 
New Braunfels. April 1848 (IV). 

469. Convolvulus sagittifolius Schede. L. 170. New 

Braunfels. June 1846. — ^L. 319. New Braunfels. 
Aug. 1846. — L. 274. Ck>male Creek. May, June 
1845.— New Braunfels. May 1848 (IV). 

L. 319 appears to be the type collection, though Scheele 
(Linn. 21 : 747) gives July as the date of collection; the other 
label data are identical. 

470. Convolvulus incanus Vahl. L. 104. (New Braun- 

fels). April, May 1846. — ^New Braunfels. May 
1848 (IV). C. ^nuo^ Scheele. Linn. 21:748. 

471. BoucHETiA ANOMALA Britt. & Rusby. L. 796. Co- 

male Spring. Aug. 1845. — L. 276. San Antonio. 
April 1845. 

472. CuscuTA EXALTATA Engelm. New Braunfels. 1846. 

Type collection; Trans. Acad. ScL St. Louis. 1: 513. 

473. C. VERRUCOSA Engelm. L. 152b. New Braunfels. 

May 1846.— L. 277. Upper Guadalupe. June 1845. 

Engelmann says: "C. verrucosa in its transition to C. penta- 
Qona. Margins of woods on rocky soil, mixed with the usual 
fonn of C. vemicosa." See Trans. Acad. St. Louis. 1 1 495. C 
orvmns verruooM Engelm. 

474. CuscuTA HispiDULA Engelm. San Antonio. April 

1845.— New Braunfels. April 1846. 

475. CuscuTA PULCHERRiMA Scheele. L. 317. New Braun- 

fels. Oct. 1846. Type collection; Linn, 21 : 750. 
C. decora pvicherrima Engelm. 

476. Nama jamaicense L. L. 219. New Braunfels. Aug. 

1846. 

477. EcHiNOSPERMUM TEXANUM Schccle. L. 70. San An- 

tonio. April. 1846. 

Possibly the type collection, thoag^ Scheele credits it to 
Roemer. E. Redawskii cupulatum Gray. 

478. Phaceua congesta Hook. L. 423. Upper Guada- 

lupe. May 1845. — ^L. 71. (New Braunfels). April 
1846. 
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479. P. PATULiFLORA Engelm. & Gray. L. 295. Guada- 

lupe near Victoria. Mar. 1845. — ^L. 294. Guada- 
lupe, Feb. 1845. (280), 

480. SoLANUM R08TRATUM Dunal. L. 147 (450). (New 

Braunfels). May 1846.— L. 804 (494). Upper 
Guadalupe. Sept., Oct. 1845. 

481. S. TRiQUBTBUM Cav. var. Lindheimerianuh Gray. 

L. 322. Victoria. Jan. 1846.— L. 312. New 
Braunfels. Aug. 1846.— Llano. Oct. 1847 (IV).— 
Victoria. July 1848 (IV). New Braunfeb. April 
1848. 

L. 312 above ia the type ooUaetion of S. Lindhrimenomun 
Soheele. Linn. 81 1 766. It k doubtful if S. triquOrum and 
S» Ldndheimerianum are more than larige and omaU leaved forms 
of the same species and only study in tpeir native habitat can 
determine this questbn with certainty. 

482. Capsicum baogatum L. L. 320. Colorado bottom 

near Columbus. Jan. 1845. — L. 495. (New Braun- 
fels). Aug. 1845. 

483. NicoTiANA REPANDA Willd. L. 320. Guadalupe River 

bottom. Feb. 1845. — L. 72. Victoria near New 
Braunfels. Mar.-May 1846. 

484. Chamaesaracha Corgnopus Gray. L. 174. Guad- 

alupe River. June 1846. 
484b. C. coNioiDBS Britton. L. 74. San Antonio. April 

1846.— L. 315. (New Braunfels). Aug. 1846.— 

New Braunfels. May 1848 (IV). 

These two species appear to inteigrade in Texas. 

486. BuDDLEiA RACEMOSA Torr. June 1847-8 (IV). 

The specimen of III not found. This is a oo-type, ac<Kii^« 
iqg to the label; Mez. Bound. Surv. 2 : 121. 

486. Herpestis chamaedrtgides HBE. L. 322. (New 

Braunfels). Aug. 1846.— L. 381. Guadalupe 
River. Feb. 1845. 

487. Antirrhinum antirrhiniflorum Small. 1847. 

488. Castilleia purpxtrea Don. L. 726 (329). San An- 

tonio. April 1845. — L. 75. (New Braunfels). 
April 1846. 

10 
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490. [Stachys umbrosa Scheele]. 

492. Scutellaria versicolor Nutt. var.BRACTEATA Benth. 

L. 146, New Braunfels. May 1846.— New Braun- 
fels. May 1848 (IV). 

493. Salvia texana Terr. L. 81. New Braunfels. May 

1846. 

Type collection of Salrnastrum texanum Scheele. Linn. 22 : 585. 
— Mez. Bound Surv. 2 : 132. 

494. S. TEXANA ToiT. L. 80. New Braunfels. May 1846. 

495. Hedeoma Reverchoni Gray. L. 84. Guadalupe 

River. May 1846. 

496. H. ACiNOiDES Scheele. L. 374. Upper Guadalupe. 

May 1845.— L. 87? Upper Guadalupe. April 1846. 

497. MoNARDA ciTRiODORA Cerv. L. 371. • C!omale Spring. 

June 1845.— L. 97. (New Braunfels). May 1846. 
Af . tenuiaristata Small. 

498. Salvia farinacea Benth. L. 369. San Antonio. 

April 1845. 

499. S. RoEMERiANA Schede. L. 370. Comale Creek. 

April 1845.— L. 145. (New Braunfels). April 1846. 
—New Braunfels. April 1848 (IV). 
600. Verbena CANESCENS HBK. L. 77. (New Braunfels). 
April 1846. 

See Torr. Mez. Bound. Surv. 2: 128. 7. Roemeriana Scheele. 
Linn. 21s 755. 

501. V. ciLLLTA Benth. L. 324. San Antonio. April 1845. 

— L. 325. Comale Spring. May 1845.— San An- 
tonio. April 1848 (IV). — New Braunfels. May 
1848 (IV). 

502. LippLA LiGUSTRiNA Brittou. L. 404. San Antonio. 

Aug. 1845.— L. 121. San Antonio. April 1846.— 
Llano River. Oct. 1847 (IV). 

503. Lantana horrida HBK. L. 384. Upper Guadalupe. 

June 1845.— L. 306. New Braunfels. Aug. 1846. 

504. Calophanes linearis Gray. L. 158. Brazos River. 

June 1844.— L. 111. New Braunfels. May 1846.— 
L. 325. New Braunfels. Aug. 1846. 

505. SiPHONOGLOSSA PiLOSELLA ToiT. Shady woods, New 

Braunfels. 1846. 
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606. RuELLiA Drummondiana Gray. L. 323. New Braun- 
fels. Aug. 1846.— L. 268. On the Comale. June 
1845. 

L. 323 18 the type collection of DipteracanthiLs LindheifMr- 
ianus Scheele. Linn. 21 1 764. 

507. MmABiLis Jalapa L. L. 515. Upper Guadalupe. 

Aug. 1845.— L. 470. Comale Cr. Sept., Oct. 1845. 
— L. 158. New Braunfels. June 1846. 

508. Nyctaginba capitata Chois. L. 178. San Antonio. 

May 1846.— L. 268. San Antonio. Oct. 1846.— 
L. 470. New Braunfels. Oct. 1847 (IV). 

509. BoERHAViA HiRSUTA L. L. 469. Chocolate Bayou 

and Mill Cr. Aug., Sept. 1845. 

510. B. LiNEARiFOLiA Gray. L. 140. Upper Guadalupe. 

May, June 1846. 

Apparently a co-type; Am. Jour. Sci. II. 15 1 322. 

511. Plantago Wrightiana Decne. L. 422. Upper 

Guadalupe. April 1845.— May 1848 (IV). 
612. Alternanthera repens Kuntze. L. 284. San 
Antonio. Aug. 1846. 
Type collection of A. mUiflora Scheele. Ldnn. 22: 149. 

513. Amaranthus albus L. L. 147. Houston. May 

1842.— L. 286a. New Braunfels. Aug. 1846. 

514. Iresinb paniculata Kuntze. L. 520. Comale Cr. 

Nov. 1840.-Sept. 1845. 

515. Chenopodium hybridum L. L. 280. New Braunfels. 

Aug. 1846. 

516. Eriogonum annuum Nutt. L. 279. Guadalupe River. 

Aug. 1846.— New Braunfels. July 1847 (IV). 

L. 279 is the type collection of E. lAndheirnerianum Scheele. 
Linn. 22: 149. 

517. LiNDERA Benzoin Blume. L. 147. Comale Spring. 

March 1846. 

518. Argithamnia mercurialina Muell. L. 106. (New 

Braunfels). April & May 1846. Mueller. DC. 
Prod. 15^:740. 
619. Stillingia angustifolia Engelm. L. 141. Upper 
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Guadalupe. June 1846. — h. 315. Upper Gu^da* 
lupe. April 1845. 
S. ByLwOka IxMarifolia MueU. DC. Prod. 16*: 1168. 

520. AcALYPHA LiNDHEiMGRi MuelL L. 475. Llano River. 

Sept. 1847 (IV). 

Type ooUection; Uim. 84 1 47. 

521. Tbaou stylaris Muell. var. anoustifolia MueU. 

L. 298. New Braunfels. July 1846. 

l^rpe coUection; Liim. 84 s 180. Also the type collection of 
T. scuMariaefolia Scheele. Linn. 2(» t 587| which Mueller refers 
to T. nepetaefolia acuMariaefolia Muell. DC. Prod. Id 934, 
not knowing the two to be identicaL 

522. T. NEPETAEFOLIA Cav. vaT. TEUCRiiFOLiA Muell. 

L. 299. New Braunfels. July-Sept. 1846. 
Type eoUection; DC. Prod. Wt 934. Also of T. teueriifUia 
Scheele. Linn. 25 s 586. 

523. Bernardia myricaefoua Wats. New Braunfels. 

May, June 1846. Ricinetta myricaefolia Muell. DC. 
Prod. 15' s 729. 

524. B. myricaefolu Wats. L. 223. New Braunfels. 

May, Sept. 1846.— L. 400. Upper Guadalupe. 
May 1845. 

L. 223 is the type collection of Tyria myrieaefolia Scheele. 
Linn. 85 s 581. 

525. Croton PRimcuLOSus Engelm. L. 297b. New 

Braunfels. Aug. 1846. Mex. Bound. Surv. 2 : 
194. C. fnUicuioma paUescens Muell. DC. Prod. 
15>s633. 

526. C. Lindheimerianus Scheele. L. 304. New Braun- 

fels. July 1846.— New Braunfels. May 1848 (IV). 
L. 304 is the type collection; Linn. 85 s 580. 

527. C. MONANTHOGYNUS Michx. L. 303. New Braunfels. 

July 1846. 

528. Euphorbia Roemeriana Scheele. L. 89. (New 

Braunfels). April 1846. 

Type locality; Linn. 88 s 151. Boiss. DC. Prod. 15* s 143. 

529. E. LONGiCRURis Scheele. L. 90a. New Braunfels. 

April. 
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1846.— L. 90b. abolo River. March 1846.— L. 
313. Upper Guadalupe. April 1845. 
L. 00a is the type locality; Linn. 22t 152. 

530. E. viLUFERA Schede. L. 487. Aug. 1845.— L. 293. 
New Braunfels. Aug., Sept. 1846. 
The latter ia the type coUecticm; Linn. 22 1 153. 

831. E. Fendleri T. & G. L. 164. New Braunfels. June 
1846.— L. 290. New Braunfels. July 1846. 

The latter the type collection of E, rupicola Soheele. linn. 
22t 153. 

532. E. SERPENS HBK. L. 291a & 292. New Braunfels. 

Aug., Sept. 1846. 

"E, herniariaidea approa<)hing var. imbrieata" Engelm., note 
IB herb. Type eoUection of E.JltxicaulU Schede. Linn. 22i 153. 

533. E. FR08TRATA Ait. L. 165. New Braunfels. June 

1846. 

534. Andrachne phtllanthoidbs Coult. New Braun- 

fels and San Antonio. April 1846. 
536. Garrta Lindheimeri Torr. L. 122. Upper Guada- 
lupe. March & May 1846.— L. 216. New Braun- 
fels. Aug. 1846. 
Apparently a co-type eolleGtion; Pao, Ry. Surv. 4: 136. 

587. FoRESTiERA PUBESCENS Nutt. L. 221, 222. New 

Braunfels. Feb» 1846.— New Braunfels. Feb. 
1847 (IV). 

538. F. ANGUSTiFOLiA TorT. L. 399. Matagorda Bay, 

Feb. 1845. 

C6-type ooUeolkm; Mez. Bound. Surv. tt 168.— Proc. Am. 
Acad. 4: 365. 

539. TiLLANDSiA RBGURVATA L. L. 617. Colorado River. 

Aug. 1845. 

540. Allium mutabile Michx. L. 114. New Braunfels. 

April 1846. 
541^ Camassia Fraseri Torr. L. 116. New Braunfels. 
April 1846. 

Type collection of OtnUhogalum texanum Scheele. Unn. 
U 1 146. 
This and var. an^iMtoTorr. apparently mixed.in this collection. 
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542. CooPBRiA PEDUNCULATA Herb, Ck)male Cr.? 1845. — 

1848. 

543. ScHOENOCAULON Drummondii Gray. L. 115. Prai- 

ries near New Braunfels. April 1846. 

Type collection of 8, texanum Scheele. Linn. Ki (262. 

544. Androstephium coerulbum Greene. L. 117. Upper 

Guadalupe. March 1846. Type collection of MiUa 
coervlea Scheele. Linn. 25 : 260. Androstephium 
viotaceum Torr. 

547. PoTAMOGETON LONCHPrES Tuckcrm. Caritas. Jan. 

1845. (311). 

548. Dasylirion texanum Scheele. L. 419. Upper 

Guadalupe. June 1845. 

549. D. TEXANUM Scheele. L. 212. New Braunfels. 

June 1846. 

550. NoLiNA TEXANA Wats. L, 93. Upper Cibolo. March 

1846. 

Type collection; Proc. Amer. Acad. 14 1 248. 

551. N. LiNDHEiMERiANA Wats. L. 297. Upper Guada- 

lupe. April, May 1846. — ^New Braunfels. June, 
JiUy 1846. Dasylirion Lnndheimerianum Scheele. 
Linn. 25 : 262; latter the type collection. 

552. N. LiNDHEiMERiANA Wats. L. 197 (672). Between 

Guadalupe and San Antonio Bivers. June 1845. 

553. Cyperus speciosus Vahl. L. 183a? New Braunfels- 

May 1846. 

554. [C. TETRASTACHYA Scheele. Linn. 22:347.] 

555. [C. MiCRODONTA Torr. & Hook. C Roemeriana 

Scheele. Lmn. 22 : 346.] 

556. [Carex scaberrima Scheele. Linn. 22 : 345.] 

557. FuiRENA SIMPLEX Vahl. L. 185. New Braunfels. 

May 1846.— L. 184. New Braunfels. May 1846. 
— L. 186. Guadalupe River. May 1846. 

558. Agrostis verticillata Vill. L. 128. New Braun- 

fels. May 1846. 

559. Sporgbolus depauperatus Scribn. L. 452? Llano 

and Piedemales. Nov. 1847. 
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560. Eatonia obtusata Gray. L. 127. Upper Guada- 

lupe. May 1846. 

561. [Stipa ciliata Scheele.] 

562. AmsTiDA aequiramea Scheele. L. 398? San Antonio. 

April 1845.— L. 138? New Braunfels. Sept. 1846. 
The latter the type collection; Linn. 22:343. 
A. purpurea caUfomica Vasey. A. purpurea 
aequiramea Murrill. 

563. A. PURPUREA Nutt. L. 397. San Antonio. April 

1845. A. Roemeriana Scheele. Linn. 22 : 343. 

564. Chaetochu)a polystachya Scribn. & Mer. L. 357. 

New Braunfels. Oct. 1846 

Type ooUeetion of Setaria polystachya Scheele. Linn. 22 1 339. 

565. Panicum Lindheimeri Nash. L. 139? New Braim- 

fels. May 1846. "Springy banks of the Guad- 
alupe." 
Type collection; Bull. Torr. Bot. Club. 24 1 196. 

566. Eriochloa sericea Munro. L. 354. New Braun- 

fels. June 1846. "In wet places." 

Type collection of Paspalumsericeum Scheele. Linn. 22 : 341. 

567. Paspalum pucatum Michx. L. 137. New Braunfels. 

April 1846. "Springy banks of the Guadalupe." 

568. BouTELOuA cuRTiPENDULA TorT. L. 358. New 

Braunfels. Aug. 1846. 

569. BucHLOE DACTYLoiDES Eugchn. L. 136. New 

Braunfels. April 1846. 

570. Festuca ocjtoflora Walt. L. 129. New Braunfels. 

April 1846.— L. 130. New Braunfels. April 1846. 

571. Elymus canadensis L. form. L. 184. Mill Creek. 

May 1844. 

572. Aneimia mbxicana K1. New Braunfels. July 1847 

(IV). 

573. Marsilia macrofoda Engelm. L. 394. Swamps 

of the Guadalupe bottoms near Victoria. June 1845. 
l^rpe collection; Am. Jour. Sci. II. 8 : 50. n. 
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FASCICLE IV. 1847-1848. 



668. Mbnodo&a LONGiFLORA Gray. L.426. Upper Guada- 
lupe. June, July 1847. "Very sweetHScented, 
like Mayflowers." Type eollecticm; Amer. Jour. 
Sci. n. 14t45. "^gh plateaus on the Upper 
Guadalupe, sparse on sterile, gravelly soil; many 
stems from a ligneous root: flower opening iathe 
evening, closing toward noon; sweetnacented." 

653. Fraxinus Birlandieriana DC. New Braunfels. 

July, Aug. 1847.— May 1848. "Bottom woods on 
the Guadalupe below New Braunfels." 
653b. AscLEPioDORA DECXJMBENS Gray. Piedemales. 1847. 
— ^New Braunfels. May 1848. — ^New Braunfels. 
1846. 

654. Menodora heterophtlla Moric. L. 383b. Guada- 

lupe Rhrer. Feb. 1845.— Llano River. Oct. 1847. 

655. AfiCLEFiASTEXANA Heller. L.492. Upper Guadahipe. 

June 1847. 
666. A. iNCARNATA L. var. lonqifolia Gray. L. 493. 
Piedemales near Friederichsbuiig. Sept. 1847. 

657. A. vERTiciLLATA L. L. 497. Hedemales at Frieder- 

ichsburg. June 1847. 

658. Apocynum cannabinum L. L. 399. Friederichs- 

burg. June 1847. 

659. A. CANNABINUM L. L. 398. Piedemales. June 1847. 

660. Ahsonu ciliata Walt. var. texana Coult. L. 381. 

Piedemales River. April 1847. 
661- Ipomoea lkptophylla Torr. Piedemales. June- 
Sept. 1847.-July 1848. "On bushes 2-3 feet 
high; open prairies." 

662. EvoLVULUs argenteus Pursh. L. 411. New Braun- 

fels. June 1847.— New Braunfels. April 1848. 

Pubo—oace thinner and lifter colored than In the typical 
fonn, possibly approaching E, mollis Small. 

663. DicHONDRA REPEN8 Foist. New Braunfels. Feb., 

May 1848. 
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609. EfiRimA EiiLQPTicA DC. Guadalupe River. March 
1848. 

666. Nemophila vbacslloxdw Nutl. New Braunfels. 

April 1848. 

667. SoLANUM ELAEAGNiFOLiuM Cav. L.474. UanoRiver. 

Oct. 1847. 

668. Chamaesaracha Coronopus Gray. L. vi. Uano 

Biver. Aug. 1848. 

669. Castilleia purpurea Don. L. 386. April 1847. 

670. Seymeria bipinnatisecta Seem. var. texana Gray. 

L. 468. Friederichsburg. Sept. 1847.— Piedemales 
and Uano. July 1848. 

671. MiMULUB GLABRA'Tus HBK. Guadalupc River near 

New Braunfels. May 1848. 

672. Salvia farinagea Benth. New Braunfels. April, 

May 1848. 

673. S. PBNT8TEMONOIDB8 Kunth. L. 460. Upper Pieder- 

nales. Oct. 1845. 

674. Scutellaria Wrightii Gray. L. 382. Friederichs- 

burg. Apr., May 1847. 

675. Teucrium lacinl\tum Torr. L. 383. Ck)manche 

Spring. April 1847. 

676. LippiA NODIFLORA Michx. L. 502. Sabine River. 

Aug. 1847. 

677. Calophanes linearis Gray. New Braunfels. May 

1848. 
670* Acleibanthbs longiflora Gray. L. 471. Llano 
River. Oct. 1847. 
Oo^type ooUeetion; Am. Jour. Sd. U. ISs 316. 

680. Nyctaginea cAPrrATA Chois. L. vm. Uano River. 

July 1848. 

681. Allionia NYCfTAGiNEA Michx. var. lahfolia Gray. 

New Braunfels. May 1848. 

Co-type collection; Mez. Bound. Surv. 2: 174. 

6d2. GossTPiANTHUS RiQiDiFLORus Hook. L. 472. Llano 

River. Oct. 1847. 
683. Eriogonum tenellum Nutt. var. RAMOsissmnH 
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Benth. L. 476. N. of Friederichsburg. Sept. 
1847. '^ Granitic mountains." 
Co-type collection; DC. Prod. 14 1 20. 

684. E. LONQiFOLiuM Nutt. New Braimfels. June 1847. 

*' On rocky mountains on the plateaus." 

685. Polygonum scandens L. L. 480. Llano River. 

Oct. 1847. 

686. ARGirHAMNiA AFHOROiDES Muell. L. 386. Upper 

Guadalupe. April 1847. 

Type collection; DC. Prod. 16* s 738. 

687. Stillingia ANGUSTiPOLiA Engelm. 1847. Proc. Amer. 

Acad. 18 : 154. S. sylvatica linecnfolia Muell. 
DC. Prod. 15^:1158. 

688. AcALTFHA LiNDHEiMERi Muell. L. 382. Upper 

Guadalupe. May-Aug. 1845. 
Co-type collection; Linn. 84: 47. 

689 & 690. A. RADIANS Torr. var. geraniipolia Muell. 
L. 473. Llano Biver. Oct. 1847. Type collection; 
Linn. 34 : 52. 

691. Croton glandulosus L. var. Lindheimeri Muell. 

L. V. Llano River. Aug. 1848. Type collection; 
DC. Prod. 15«: 685. 
691b. C. GLANDULOSUS L. var. septentrionaus Muell. 

Type collection; DC. Prod. W 1 686. 

692. C. MONANTHOGYNUS Michx. L. 302. New Braunfels. 

July 1846. 

693. Euphorbia- serpens HBK. L. 1. Llano River, 

Aug. 1848. 

694. E. ANGUSTA Engelm. "From the crevices of lime- 

stone rocks from a thick, black, ligneous root; 
many erect stems. On the knobs near the Cibolo 
andSabinas." Jime, July 1847. 

695. E. NUTANS Lag. L. 443. Friederichsburg. Sept. 

1847.— L. 451. Piedemales. Sept. 1847. 
696 & 697. E. heterophylla L. New Braunfels. April 
1848. 
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698. E, LONGiCRURis Scheele. New Braunfels. April, 

May 1848. 

699. E. RoEMERiANA Scheele. New Braunfels, April 1848. 

700. FoRESTiERA PUBESCENS Nutt. New Bmunfels. Feb., 

May 1848. "Shady woods near water." 

701. MoRus MicROPHYLLA Buckl. New Braunfels. May 

1848. 

702. Urtica chamaedryoides Pursh. New Braunfels. 

April 1848. 
705. Naias guadalupensis Morong var. L. 439. New 
Braunfels. 1847. 

A small diffuse form about 1 cm. high with leaves 4-7 mm. 
long. 

707. CIooPERU Drummondii Herb. L. 454. New Braun- 

fels. Aug. 1847. 

708. Nemastylis acuta Herb. New Braunfels. April 

1848. 

709. Yucca rupicola Scheele. L. 326. New Braunfels. 

June 1846.— New Braunfels. April 1848. Mex. 
Bound. Surv. 2 : 221. 

710. Andrgstephium cobruleum Greene. New Braunfels. 

May 1848. A. vidaceum Torr. CJo-type collection; 
Mex. Bound. Surv. 2 z 219. Type locality. 

711. ScHOENOCAULON DrummoIjdii Gray. (New Braun- 

fels). May 1848. 

712. NoLiNA TBXANA Wats. L. 298. San Antonio. May 

1845.— (New Braunfels). May 1846. Co-type 
collection; Proc. Am. Acad. 14 : 248. 
"On rocky soil; bushes 4-6 feet high, gregarious; 
characteristic of the mountain region." 

713. SAGrrTARiA platyphylla J. G. Smith. L. 437. 

New Braunfels. July 1847. See Rep. Mo. Bot. 
Gard. 6 : 56. 

714. EcHiNODORus coRDiPOLius Griseb. L. 438. New 

Braunfels. July 1847.— Cibolo River. June 1847.' 
Plants vary from 5 cm. to 6 dm. high. 

715. CoMMELiNA viRGiNicA L. New Brauufels. June 

1848. 
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716. C. ANOUSTiFOLiA Michx. New Braunfels. May 1848. 

717. DicHROMENA coLORATA Hitchk. L. 500. Kedemales 

River. Sept. 1847. 

718. D. NiVEA Boeckl. L. 417. Between the Piedernales 

and Llano. June 1847. "In shallow basins of 
decomposed limestone, on rocky knobs." 

719. Eleocharis cellulosa Torr. L. 494. Friederichs- 

burg. Sept. 1847. "In swampy places." 

720. Cenchrus tribuloides L. Piedernales. Oct. 1847. 

722. Panicum iachnanthum Gray. 1847. 

723. P. lachnanthum Gray. L. 449 & 450. liano Biver. 

Oct. 1847. 

724. Sporobolus crtptandrus Gray var. STRicfTUS Scribn. 

Dry mountain predries on the Llano. Oct. 1847. 

A small slender form with the pftnioUw partly or wholly in- 
cluded in the upper leal sheath (var. expanaa Thurlw in 
Engelm. Herb.) 

726. Epicampbs Distichophylla Vasey var. MtmcA Scribn. 
L. 465. Friederichsburg. Sept. 1847. 

726. Sporobolus asper Eunth. L. 446. Uano River. 

Oct. 1847. In rocky soil 

727. Trdrbbria arkaxsana Benth. New Braunfels. 

May 1848. 

728. Panicum Curtisii Steud. 1847. 

729. Meuca diffusa Purah. L. 389. Piedernales River. 

May 1847. 

730. Chloris verticillata Nutt. var. aristulata Torr. 

L.448. Llano. Oct. 1847. 

731. BouTEtouA hirsuta Lag. L. 496. Friederichsburg. 

Sept. 1847. 

732. B. TBXANA Wats. L. (7). Uano. Oct. 1847* 

Co-type collection; Proc. Am. Acad. ISt 196. 

733. Panicum virgatum L. L. 488. Llano River. Oct. 

1847. 
P. giganieum Scheele. Linn. 22 ; 340« 

734. Eragrostis interrupta Trelease. 1847. 

See Bcal's Grasses of N. Am. S : 483. 
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735. E. INTERRUPTA Trclease. L. 453. Piedemales River. 

Nov. 1847. 

736. E, TRICH0DE8 Nftsh. ?L. 447, Uano River. Oct 

1847. 

737. SiEQiiiNGiA ALBESCENS Kuntze. Llano River. 

Oct. 1847, 

738. S. ACUMINATA Kuntze. L. 455. 30 mi. N. of Frieder- 

ichsburg. Oct. 1847. 

739. Eltmus yiboinicus L. L. 134. New Braunfels. 

May 1846. 

740. Cheysopogon avenaceus Benth. L. 460. Frieder- 

ichsburg. Oct. 1847. 

741. Andropoqon furcatus Muhl. L. 495. Piedemales 

River. Sept. 1847. 

742. Dryopteris patens Kuntze. L. 434. New Braun- 

fels. July 1847. "Shady, rocky river banks." 
See Hooker, Sp. Fil. 4 : 96. 

743. Cheilanthes tomentosa Link. L. 442. On granite 

peaks 5 mi. N. of Friedericbsburg. Sept. 1847. 
Torr. Bull. 80 : 352. 

744. Cheilanthes LiNDHEiMERi Hook. L.441. On granite 

peaks 5 mi. N. of Friedericbsburg. Sept. 1847. 
Type oollection; Hooker, Sp. FQ. 2 1 101. Torr. Bull. 80: 353. 

745. Marsima tenuipolia Engelm. L. 374. "Ponds in 

shady woods on the Piedemales." May 1847. 

Type oollection; Am. Jour. Sci. 11. 6: 89. n. — ^A. Br. Mars, dc 
Pfl. 740. . 

746. M. UNCINATA A. Br. var. texana. A. Br. L. 404. 

"In the pools in the mountains between the Cibolo 
and Upper Guadalupe." June 1847. 
I^ collection; A. Br. Marsil. k Pilul. 742. 1870. 

747. Chara intermedia A. Br. forma gracUior, Frieder- 

ichsburg? 1847. C. contraria A. Br. var. robusta 
A. Br. See Braun-Nordstedt, Fragmente. 153, 154. 

748. C. CONTRARIA A. Br. forma mmor. Friederichsburg. 

1847. See Braun-Nordstedt, Fragmente. 144. 

749. C. CONTRARIA A. Br. var. hispidula A. Br. L. 

747a. Piedemales. Oct. 1845. C. Lindheimeri 
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A. Br. and C. contraria Ldndheimeri A, Br. Braun- 
Nordstedt, Fragmente. 145. Type collection. 

750. C. FOETiDA A. Br. FriederichsbuiTg. 1847, Braun- 

Nord.,Frag. 163. 

751. C. GYMNOPUS A. Br. var. conjugens A. Br. Frieder- 

ichsburg. Oct. 1847. C. (polyphylla) conjugens 
A. Br. Braun-Nord.,Frag. 195. 

752. C. GYMNOPUS A. Br. var. Humboldth A. Br. Frieder- 

icbsburg. Oct. 1847. C. Humbddtii A. Br. C. 
polyphylla Humboldtii and C. polyphylla MvJderir 
bergii A. Br. PL Lind. 1:56. Braun-Nordt., 
Frag. 195. 

753. NiTELLA PRAELONGA A. Br. L. XX. Three Creeks 

between the Upper Guadalupe and the Piedemales. 
July 1848. 

754. RicciA FLuriANS L, "On the muddy bottom of Co- 

male Creek under water." 1847. 
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SPECIES COLLECTED IN COMAL COUNTY AND REGION 
ADJACENT IN 1849-1861. 

In the following list the general sequence of orders is that 
of the published "Plantae Lindheimerianae," and the num- 
bers immediately succeed those of Part 11, so as to secure 
general uniformity with that publication, of which this is a 
continuation. Each number represents a separate collection 
and, when the species is the same as that of a previous collec- 
tion, the number of such previous species follows in paren- 
thesis, those of the unpublished issues being preceded by III 
or IV to indicate the fascicle. After the specific name, is given 
Lindheimer's collection number (L.),as these have been quoted 
in a number of publications from sets or specimens already 
distributed. The regularity with which he numbered his 
collections has made it possible to supply much of the missing 
data for each number, but all localities and dates thus supplied 
iEtre given in parenthesis, so as to distinguish them from data 
found on labels. The references given are mainly to litera- 
ture where the specimens are quoted or the synonym men- 
tioned. The genus Carex is strangely missing from this col- 
lection and it is probable that it was sent to some specialist 
and misplaced or forgotten, as Lindheimer was urged by Gray 
not to neglect this genus, as collectors are so apt to do. 

In this and the preceding lists I have used the term "type 
collection" to signify the collection from which the original 
description of the species was made; "co-type" or "co-type 
collection,'* to indicate other collections quoted in this de- 
scription after that first mentioned; and the term "type lo- 
cality," to indicate other specimens collected later at the 
locality from which the type collection came. 

New Braunfels, where most of the specimens were collected 
and where Lindheimer had his home, is at the junction of 
Comal Creek with the Guadalupe River, apparently called 
the Upper Guadalupe above this point, while Comanche Spring 
is on one of the heads of the Salado some 25 miles south of 
west ot New Braimfels, and later known as von Meusebach's 
farm. 
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652. Clematis DRUMMONDn T. & G. L. 338. (New 

Braunfels). July 1850. (319). 

653. C. Drummondii T. & G. (New Braunfels). Sept. 

1850. 

654. C. PiTCHERi T. & G. L. 384. New Braunfels. June 

1850. (5 in part). 

655. C. PrrcHERi T. & G. L. 625. New Braunfels. May 

1851. 

656. C. cocciNEA Engelm. L. 624. (New Braunfels. Aug. 

1851). 

657. C. COCCINEA Engelm. (New Braunfels. Aug. 1851). 

658. C. COCCINEA Engelm. L. 383. New Braimfels. June 

1850. 

"Rocky and shady banks." Co-type collection; Flantae 
Wrightianae. 2:7. 

659. Ranunculus macranthus Scheele. L. 435. New 

Braunfels. March 1850. (320). Type locality; 
Linn. 21 : 585. 
Beads of carpels sometimes oblong-ovate. 

660. Delphinium azureum Michx. var. vni ineum Gray. 

L.3e0. New Braunfels. April (1850). (321). 

Plants mostly small, 3-6 dm. high, and leaves mainly aggregate 
at base. 

661. Berberis trifouolata Moricand. L. 539. (New 

Braunfels). May 1851. (322,575). 

662. Nelumbo lutea Pers. L. 646. Cibolo River. June 

1851. 

663. CoRTDALis cuRVisiLiQUA Engelm. L. 546. (New 

Braunfels). May 1851. Type collection; PI. 
Wright. 2:10. 

Oray gives the collection nmnber as 433, but the type in the 
Engelmann heHbarium shows it to be the same as this. 

664. Draba cuneifolia Nutt. L. 418. New Braimfels. 

March 1850. (216). 

665. D. CUNEIFOLIA Nutt. L. 516. New Braimfels. 1851. 

666. Lesquerella Engelmanni Wats. L. 526. New 

Braunfels. April 1851. (325, 576). Apparently 
the type locality. 
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667. L. Engelmanni Wats. L. 421. New Braunfels. 

May 1850. 

668. L. GRACILIS Wats. L. 266. (New Braunfels). April 

1860. (331). 

669. L. GRACILIS Wats. var. sessilis Wats. L. 301. New 

Braunfels. May 1850. 

670. L. ARGTREA Wats. L. 367. New Braimfels. April 

1850. (329). 

671. Lepidium medium Greene. L. 462. New Braunfels. 

May 1850. 

L ifUermediumf Qray; Fl. Wri^^t. 2:16. 

672. L. LA8IOCARPUM Nutt. L. 459. New Braunfels. April 

1850. PI. Wright. 2:13. 

673. L. LASiocARPUM Nutt. L. 460. New Braunfels. 

March, May 1850. 

674. Arabis pbtiolaris Gray. L. 464. (New Braunfels. 

May, 1850). 

675. A. pbtiolaris Gray. L. 547. (New Braunfels). May 

1851. 

676. Streptanthus bracteatus Gray. L. 19. (Comanche 

Spring). April 1849. (p. 143). 

677. Lechba tenuifolia Michx. L. 344. New Braun- 

fels. June 1850. 

678. L. tenuifolia Michx. L. 54. Comanche Spring. 

June 1849. 
678a. loNiDiuM POLYGALAEFOLiuM Vent. New Braunfels. 

May 1851. 
678b. Viola obliqua Hill. L. 285. New Braunfels. May 

1850. 

679. Stellaria prostrata Baldw. L. 413. (New Braim- 

fels). Jan. 1850. (336). 

680. Arenaria BENTHAMn Fenzl. L. 544. New Braim- 

fels. Aug. 1851. 

681. Callirhoe pedata Gray. L. 650? New Braunfels. 

May 1851. (349). 
•682. Malvastrum TRicusproATUM Gray. L. 295. New 
Braunfels. June 1850. (351). 
11 
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683. M. Wrightii Grav. L. 304. (New Braunfels). July 

1850. (350). 

684. Pavonia lasiopetala Scheele. L. 332. New Braun- 

fels. June 1850. (352). Type locality; Linn. 
21 : 470. 

685. Malvaviscus Drummondii T. & G. L. 108. (Coman- 

che Spring). Aug. 1849. (25). 

686. GuAiACUM angustipolium Engelm. L. 559. (New 

Braunfels). April 1851. (582). 

687. Melochia pyramidata L. L. 299. New Braunfels. 

June 1850. (356). 

688. LiNUM RUPESTRE Engelm. L. 76. Comanche Spring. 

July 1849. (337). Co-type collection; PI. Lind. 
2:232. 

689. L. Berlandieri Hook. L. 365. New Braimfels. 

April 1850. (22,581). 

690. Erodium texanum Gray. L. 259. New Braunfels. 

April 1850. (340). 

Co-type locality; H. Lind. 2:157« which doubtless represents the 
specimens from which Qray drew his description in Gen. Dl. 
8tl30. 

691. OxALis DRUMiiONDU Gray. L. 175. (New Braunfels). 

1850. (341). 

692. GALPHDfiA ANGUSTiFOLiA Benth. L. 69. Comanche 

Spring. June, July 1849. (361). 

693. Thamnosma texanum Torr. L. 3. Comanche 

Spring. May 1849. (343). 

694. Pfelea Baldwinii T. & G. L. 633. (New Braun- 

fels). AprU1851. 

695. P. Baldwinii, T. & G. New Braunfels. June 1851. 

A form with shorter and wider leaves somewhat pubescent 
below. 

696. Xanthoxylum Clava-Herculis L. var. fruticosum 

Gray. L. 339. New Braunfels. April 1850. 

697. X. Clava-Herculis L. var. fruticosum Gray. New 

Braunfels. April 1850. 

698. Ilex decidua Walt. L. 417. (New Braunfels). 

March 1850. 
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699 Hhamnus caroliniana Walt. L. 387. New Braun- 
fels. Sept. 1850. (227). 

700. CJoNDALiA OBOVATA Hook. L. 293. New Braunfels. 

April 1850. (366,589). 

701. C. OBTusiFOLiA Weber. (New Braunfels. 1851?). 

(364, 588). 

702. C. LYCI0IDB8 Weber. L. 364. New Braunfels. April 

1850. (p. 168,n.). 

703. C. LYCioiDES Weber, L. 578. New Braunfels. June 

1851. 
Form tending toward C. obtunfolia Web. 

704. Ceanothus ovatus Desf . L. 6. Comanche Spring. 

March 1849. (p. 170). 
5 dm. or more high. 

705. C. OVATUS Desf. L. 572. (New Braunfels). April 

1851. 

1.5 dm. ^ig^ 

706. C. OVATUS Desf. L. 517. New Braunfels. March 

1851. 

1-5 dm. high. 

707. C. OVATUS Desf. L. 436. New Braunfels. March 

1850. 

708. CoLUBRiNA TEXENSis Gray. L. 424. New Braunfels. 

March 1850. (365). 

709. C. TEXENSIS Gray. L. 283. New Braunfels. March 

1850. 

710. C. TEXENSIS Gray. L. 286. New Braunfels. June 

1850. 
A form tending toward C. sbricta Engehn. 

711. C. STRicTA Engehn. New Braunfels. June 1850. 

The type coliection; PL Wright. 1:33. 

712. C. STRICTA Engehn. L. 582. New Braunfels. June 

1850. Co-type collection. 

713. C. STBiCTA Engehn. New Braunfels. June 1850. 

Co-type collection. 

714. C. STRICTA Engehn. New Braunfels. 1850. Co-type 

collection. 
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715. ViTis RUFE8TRIS Scheele. L. 13? (Comanche Spring). 

1849. 

716. V. AESTIVALIS Michx. L. 312. New Braunfels. May 

1850. (359). 

717. Cissus Ampelopsis Pere. L. 348. New Braunfels. 

June 1850. 

718. C. STANS Pere. L. 307. New Braunfels. July 1850. 

(26). 

719. C. mciSA Desmoul. L. 497. (New Braunfels). Aug. 

1850. (166). 
Leaves mostly simple but more or less three-lobed. 

720. Ampelopsis heftafhylla Buckl. New Braunfels. 

1850. 

721. A. HEFTAPHYLLA Buckl. L. 550. New Braunfels. 

May 1851. 

722. Sapindus DRXTMMONDn H. & A. L. 579. (New 

Braunfels). May 1851. (226,587). 

723. Ungnadia speciosa Endl. L. 515. New Braunfels. 

1850. (363,586). 

724. U. speciosa Endl. L. 422? (New Braunfels. Aug. 

1851?). 

725. Aesculus octandra Marsh. New Braunfels. (March) 

1850. 

726. A. octandra Marsh, var. hybrdoa Sargent. L. 423b. 

New Braunfels. April 1850. (225,362). 

727. A. OCTANDRA Marsh, var. hybrida Sarg. L. 531. 

New Braunfels. March 1851. 

728. Rhus copallina L. var. leucantha DC. L. 452. 

(New Braunfels). July 1850. (345). 

729. R. virens Lmdh. L. 430. New Braimfels. Oct. 

1850. (348). Type locality. 

730. R. VIRENS Lmdh. L. 480. (New Braimfels. April 

1850). 

731. R. VIRENS Lindh. L. 210. New Braimfels. Nov. 

1849. Type locality. 

732. R. trilobata Nutt. New Braimfels. March 1850. 

733. R. trilobata Nutt. L. 16. (Comanche Spring). 

May 1849. 
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734. R. MiCROPHYLLA Engelm. L. 425. New Braunfels. 

March 1850. Type collection; PL Wright. 1: 31. 

735. R. MICROPHYLLA Engelm. L. 337. (New Braunfels). 

May 1850. Co-type. 

736. PoLYGALA ALBA Nutt. L. 545. (Ncw Braunf els. Oct.) 

1851. (220). 
Plants unusually large, 3-5 dm. high. 

737. Eraheru secundiflora DC. L. 80. Comanche 

Spring. (July) 1849. (13, p. 151). 

738. Acacia pilicioides Trelease. L. 550. New Braim- 

fels. May 1851. (49). 

739. A. Roemeriana Scheele. L. 25. Comanche Spring. 

April 1849. (387,604,605). 

740. A. Roemeriana Scheele. L. 530. (New Braunfels. 

April 1851). 

741. A. Roemeriana Scheele. L. 566. (New Braunfels. 

May 1851). 

742. Amorpha fruticosa L. L. 455. (New Braunfels). 

Aug. 1850. (595). 

743. A. TEXANA Buckl. L. 296. (New Braimfels). May 

1850. 
Apios TUBER08A Moench. (New Braunfels). 1850. 

744. Astragalus CARYOCARPUS Ker. L. 400. New Braun- 

fels. March 1850. (596,598,230). 

745. A. CARYOCARPUS Ker. L. 347. (New Braunfels. 

June 1850). 

746. A. LiNDHEiMERi Engelm. L. 258. Santa Clara, 10 

mi. S. of New Braunfels. April 1850. "On rich 
muskit soil near water." 

Co-type collection; PL Wri^t. 1:52. Specimens imusually 
large. 

747. A. LmDHEiMERi Engelm. L. 542. (New Braunfels). 

April 1851. 

748. A. NuTTALUANUs DC. var. trichocarpus T. & G. 

L.394. New Braunfels. March 1850. (45). Hor 
mosa austrina Small. 

749. A. Wrightii Gray. L. 8. (Comanche Spring. April 

1849?). (p. 176). 
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750. Cassu Lindheimeriana Scheele. L. 494. New 

Braunfels. Aug. 1850. (380). Type locality. 

751. C. RoEMERiANA Scheele. L. 120. San Antonio. 

June 1849. (381). 
762. Cercis occiDBNTALis Torr. L. 514. (New Braunfels). 
March 1851. (377). 

753. C. ocxjidentalis Torr. L. 592. (New Braunfels. 

June 1851). 

754. Dalea AUREA Nutt. L. 253. (NewBraimfels). June 

1850. (39). 

Leaflets 5-7, longer and more narrowly oblanceolate than the 
normal of the species, sparsely appressed pubescent, or gUbrous, 
bright green above and usuidly drying flat. A form apparently 
confined to Texas. 

755. D. AUREA Nutt. L. 607. (New Braimfels). July 

1851. 

These specimens show a decided tendency to form several small 
heads instead of one large one. 

756. D. FRUTE8CENS Gray. L. 104? Comanche Spring. 

Aug. 1849. (376). 

757. D. LAXiFLORA Pursh. L. 78. (Comanche Spring), 

June 1849. (375). 

758. Desmanthus acuminatus Benth. L. 601. (New 

Braunfels). June 1851. 

759. D. LEPTOLOBUS T. & G. L. 578. New Braunfels. 

June 1851. 

760. D. LEPTOLOBUS T. &. G 

June 1851. 

761. D. RETicuLATus Bcuth. 

1851?). 

762. D. RETICULATUS Bcuth. 

June 1851. 

763. D. VELUTiNus Scheele. (New Braunfels). June 1851, 

Type locality; Linn. 21: 455. 

764. D. VELUTINUS Scheele. L. 131. Comanche Spring. 

June 1849. (385). 

765. D. VELUTINUS Scheele. L. 613. (New Braunfels, 

Aug. 1851?). 



L. 595. New Braunfels. 

(New Braimfels. April 

L. 600. New Braimfels. 
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765a. Desmodium Lindheimeri Vail. L. 499. New Braun- 
fels. Nov. 1850. Co-type collection; Bull. Torr. 
Bot. Cbih. 18 : 120; 19 : 111. 

766. Desmodixtm WRiGHrn Gray. L. 651. New Braun- 

fels. May 1851. (177). 
766a. D. PANicuLATUM DC. var. pubens T. & G. New 
Braunfels. Sept. 1850. 

767. Eysbnhardtia amorpHoides HBK. L, 245. New 

Braunfels. (July) 1850. (374). 
Galactia texana Gray. (Comanche Spring). 1849. 
(591). 

768. Indigofera LEPTOSEPALA Nutt. L. 281. New Braun- 

fels. May 1850. (34). 

769. I. LiNDHEiMERiANA Scheelc. L. 303. (New Braun- 

fels). 1850. (p. 172). 

770. I. LiNDHEiMERiANA Scheelc. (New Braunfels). June 

1850. 
770a. Lathyrus pusillus Ell. L. 586. New Braunfels. 
May 1851. 

771. LupiNus suBCARNOsus Hook. L. 573. (New Braun- 

fels). March 1850. (231). Form L. texensis Hook. 

772. Acacia Farnesiana Willd. L.432. (New Braunfels). 

March 1850. (51). 

773. Mimosa fragrans Gray. L. 26. Comanche Spring. 

April 1849. (606,607). 

774. M. Lindheimeri Gray. L. 581. (New Braimfels. 

May 1851). (383). 

775. Neptunia lutea Benth. L. 229. New Braimfels. 

June 1850. (48). 

776. Prosopis juliplora DC. L. 278. New Braunfels. 

May 1850. (233,382). 

777. PsoRALEA cuspiDATA Pursh. L. 540. (New Braun- 

fels). April 1851. (372). 

778. P. CYPHOCALYX Gray. L. 44. (Comanche Spring). 

June 1849. (593). 

779. P. RHOMBiPOLiA T. & G. L. 557. (New Braunfels). 

May 1851. 

780. P. RHOMBiFOLiA T. & G. L. 291. (New Braimfels). 

June 1850. 
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781. Rhynghobia menispermoides DC. New Braunfels- 

July 1850. (30). 

782. R. MINIMA DC. L.486. New Braunfels. Sept. 1850. 

(29). "Climbing high over the grasses.'' 

783. R. TEXANA T. & G. New Braunfels. 1851. (369). 

784. R. TEXANA T. & G. var. anqustifolia Gray. L. 412. 

New Braunfels. July 1850. Type collection; PI. 
Wright. 1:44. 

785. Schrankia Roemeriana (Scheele). L. 68. Co- 

manche Spring. April? 1849. (384). Type lo- 
cality. Mimosa Roemeriana Scheele. 

786. S. Roemeriana (Scheele). L. 68a. Comanche 

Spring. June 1849. 

787. Sesbania MACROCARPA Muhl. New Braunfels. 1849. 

(371). 

788. S. BfACROOARPA Muhl. L. 398. (New Braimfels). 

Aug. 1850. 

788a. SoPHORA secundiflora Lag. L. 509. New Braun- 
fels. March 1851. 

788b. ViciA Leavenworthu T. & G. L. 361. New Braun- 
fels. April 1850. (590). 

788c. V. TEXANA Small. L. 439. New Braimfels. March 
1850. 

V. caroliniana texana T. A Q. 

789. Prunus MiNUTiFLORA Engelm. L. 401. (New Braun- 

fels). March 1850. (388). 

790. P. RivuLARis Scheele. L. 604. (New Braunfels). 

July 1851. (389). 

791. RuBus TRiviALis Michx. L. 443. New Braunfels. 

March 1850. 

792. Fendlera rupicola Engelm. & Gray. L. 257. New 

Braunfels. May 1850. 

Type collection; PL Wright. 1:78, where it is described as 
var. Lindheimeri Engelm. & Qiay. 

793. F. RUPICOLA Engelm. & Gray. L. 506. New Braun- 

fels. March 1851. 

"Perpendicular rocks on the Upper Ouadalupe 6 miles above 
New Braunfels." Apparently the type locality. 
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794. F. RUPiooiA Engelm. & Gray. L. 506b. NewBraun- 

fels. 1851. 

795. Sbdum ToRREYi Don. L.241. New Braunfels. May 

1850. (245). 

796. Lythrum unearifolium Small. L. 30. Comanche 

Spring. Jmiel849. (188). 

797. L. LiNBARiFOLiuM Small. L. 110. Comanche Spring. 

Aug. 1849. 

798. L. LiNEAiiiFOLiuM Small. L. 248. New Braunfels. 

July 1850. 

799. L. ALATUM Pursh. L. 101. (Comanche Spring). Aug. 

1849. 

Leaves scarcely clasping at base, sometimes even cuneate, and 
obtuse or rounded at apex. 

800. Gaura cxkjcinea Nutt. L. 43. Comanche Spring. 

May 1849. 

A sparsely canesoent, larg&-leaved form near var. ^^abra T. A O. 

801. G. PARviFLORA Dougl. L. 560. (New Braimfels). 

May 1851. (241). 

802. G. siNUATA Nutt. L. 230. New Braunfels. (June) 

1850. (60). 
The small, narrow, ^brous-leaved form. 

803. G. SINUATA Nutt. L. 529. New Braunfels. April 

1851. 

Glabrous form; lower leaves much larger and more deeply 
lobed than the upper. 

804. G. SINUATA Nutt. L. 538. (New Braunfels). April 

1851. 

A large-leaved, canesoent form, apparently tending toward 
Q. Drurrnnandii T. & Q. 

805. G. suFFULTA Engelm. L. 558. (New Braunfels). 

April 1851. (611). 

The type locality and very similar to the type specimens. 

806. JussiABA suFPRUTicosA L. L. 397. New Braunfels. 

July 1850. 

807. LuDwiGiA NATANS Ell. L. 640. (New Braimfels. 

July) 1851. (395). 
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808. Oenothera Jambsu T. & G. L. 305. (New Braun- 

fels). Aug. 1850, (p. 189). 

809. 0. SERRULATA Nutt. VET. SPINULOSA T. & G. L. 272. 

New Braunfels. May 1850. (238, 393). 

810. O.sinuataL. L.368. New Braunfels. April 1850. 

811. O. SPECIOSA Nutt. L. 82. Comanche Spring. June 

1849. (55). 

812. 0. TRILOBA Nutt. L. 522. New Braunfels. April 

1851. (392). 

813. Stenosiphon LiNiFouuM Britten. L. 100. Comanche 

Spring. Aug. 1849. (242). 

814. EucNiDB BARTONioiDES Zucc. L. 419. (Ncw Braim- 

fels. March) 1850. (p. 191). 

815. Mentzelia nuda T. & G. L. 126. Cibolo Biver. 

July 1849. (p. 191). 
A small-flowered form. 

816. M. OLiGOSPERMA Nutt. L. 121. Comanche Spring. 

June 1849. (396). 

817. Passiflora apfinis Engelm. L. 174. Comanche 

Spring. Aug., Sept. 1849. 

The type collection; PL Lind. 2:233. 

818. CucuRBiTA FOETiDissiMA HBK. L. 406. (New Braun- 

fels. March) 1850. (398). 

The C. perennia of Gray and type locality; Fl. Lxnd. 2:193. 

819. C. FOETIDISSIMA HBK. L. 588. (New Braunfels. May 

1851). 

820. C. TEXANA Gray. L. 577. (New Braunfels. March 

1851). (400). 

Considered by Lindheimer as his C. texana and apparently from 
the same region as his type, but most of these specimens approach 
more nearly the normal leaf of C. Pepo L., of which it is probably 
only a wild form. 

"The small, wild Texas pumpkin (Cttcurbiia texana) is excel- 
ceUent protection against mice and seed-eating insects. Its 
narrow neck can be easily closed with a cork and the name of 
the contents written on the outside." — Lindheimer, AufsXtse 
u. Abhandlungen. 54. 

821. C. TEXANA Gray. L. 135. (Comanche Spring). 1849. 

Leaves mostly divided as in the typical C. texana, but in part 
lobed much as in C. Pepo, 
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822. Maximowiczia Lindheimeri Cogn. L. 589. (New 

Braunfels). May 1851. (612). 
Type locality and specimens very similar to the type. 

823. Melothria chlorocarpa Engelm. L. 465. (New 

Braunfels. May 1850). 
Apparently the type collection; PI. Wright. 1:74. 

824. M. CHLOROCARPA Engelm. L. 520. New Braunfels. 

July 1851. Type locality. 

825. SiCYOs ANGULATA L. L. 331. (New Braunfels. June) 

1850. (397). 

826. Opuntia macrorhiza Engelm. L. 597. New Braun- 

fels. (July) 1850. (206) 
Type locality. 

827. 0. MACRORHIZA Engelm. L. 597b. (New Braunfels), 

May 1851. (p. 206). 

This and No. 826 seem to be the oldest specimens of this species 
in the Engelmann Herbarium, with the exception of a few flowers 
and fruits preserved from cultivated plants. 

828. 0. VAGiNATA Engelm. L. 537. (New Braunfels. 

April) 1851. 

829. MoLLUGO VBRTiciLLATA L. (No data). 

830. BiFORA AMERICANA Wats. L. 340. New Braunfels. 

May 1850. (405). 

831. B. AMERICANA Wats. L. 340a. (New Braimfels). 

June 1850. 

832. DiscoPLEURA LACiNiATA Wats. L. 79. Comanche 

Spring. July 1849. (404). 

833. D. LACINIATA Wats. L. 79a. Comanche Spring. 

July 1849. 

This appears to be a co-type; PL Lind. 2:211. 

834. D. LACINIATA Wats. L. 310. New Braunfels. July 

1850. 
836. D. LACINIATA Wats. L. 310a. New Braimfels. July? 
1850. 

836. Eryngium Leavenworthii T. & G. L. 103. (Co- 

manche Spring. July 1849). (403). 

837. E. Leavenworthii T. & G. L. 451. New Braun- 

fels. Aug. 1850. 
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838. Hydroootyle asiatica L. L. 630. New Braunfels. 

Aug. 1851. (613). 

839. H. UMBELLATA L. L. 568. (New Braunfels). May 

1851. (p. 209). 
Plants mostly 3 dm. high and leaves 6 cm. in diameter. 

840. Ck)RNus ASPERiFOLiA Michx. L. 318. New Braunfels. 

April 1850. 

841. C. ASPERIFOLIA Michx. L. 318a. New Braunfels. 

(Aug.?) 1850. 

842. GARRYALiNDHEMERiTorr. L.27. Comanche Spring. 
. May 1849. (in-536). 

843. 6. LiNDHEiMERi Torr. L. 512. (New Braunfels. 

July 1851). 

844. G. LiNDHEiMERi Torr. L. 27. (Comanche Spring. 

May 1849?). 

845. LoNicERA ALBiFLORA T. & G. L. 9. 20 mi. N. of 

San Antonio. April 1849. 

846. Symphoricarpos spicatus Engehn. L. 205. New 

Braunfels. Nov. 1849. 
The type collection: PI. Lind. 2:215. 

847. S. SPICATUS Engelm. L. 320. New Braunfels. July 

1850. Type locality. 

848. Viburnum rufotomentosum Small. L. 507. New 

Bratmfels. March 1851. 

849. Crusea tricocca Heller. L. 595. New Braimfels. 

(June 1851). (247). 

850. Valerianella amarella Erok. L. 12. Comanche 

Spring. May 1849. 
The type collection; PL Land. 2:217, n. Fedia amareUa Lbdh. 

851. V. AMARELLA Krok. L. 12a. (C!omanche Spring. 

July?) 1849. 
Apparently a co-type. 

852. V. STENOCARPA Krok. L. 513. New Braunfels. 

March 1851. (407). 
Type locality. 

853. AcTiNELLA LiNEARiFOLU T. & G. L. 39. Comanche 

Spring. June 1849. (267, 648). 
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854. Amblyolepis 8etigera DC. L. 302. New Braunfels. 

May 1850. 

"Muskit prairies, 12 mi. S. W. of New Braunfela."— PI. Wright. 
1:121. 

855. Ambrosia aptera DC. L. 109. Comanche Spring. 

Aug. 1849. (428). 

856. A. APTERA DC. L. 533? New Braunfels. July 1851? 

857. A. APTERA DC. L.484. (New Braunfels). Nov. 1850. 

858. A. ARTEMISIAEFOLIA L. VOT. PANICULATA (Mlchx.). L. 

171. Comanche Spring. Oct. 1849. A. paniculata 
Michx. Fl. 2:183. 

A very slender, smoothish, widely branching form with leaves 
less divided than in A. arteminaefolia L., the segments oblong- 
lanoeolate to linear: sterile racemes loosely flowered and heads 
small (2 mm.): fruit small, with inconspicuous lateral tubercles. 
A well-marked variety approaching A. gHandtUoM Scheele. Linn. 
28 1 157. 

859. A. ARTEMISIAEFOLIA L. VaT. PANICULATA (Michx.) L. . 

502. (New Braunfels). Sept. 1850. 

860. A. psiLosTACHTA DC. L. 145. San Antonio. Sept. 

1849. 

An unusually large coarse form, 6-9 dm. high, with strigose 
pubescent leaves and segments relatively few and long lanceo- 
late-acxmiinate; sterile racemes elongated and heads about 3 mm. 
diameter. 

861. A. psiLOSTACHYA DC. vaT. LiNDHEiMERiANA (Scheele). 

L. 390. New Braunfels. Sept. 1850. (429). A. 
Lindheimeriana Scheele. Linn. 22 : 156. A. coro- 
nopifolia T. & G. var. Gray, PI. Lind. 2226. 

Leaves in these specimens vary considerably in pubescence and 
dissection. A well-marked variety. 

862. Amphiachtris DRACUNcuLOiDES Nutt. L. 474. (New 

Braunfels). Oct. 1850. (422). 

863. Aphanostephus ramosissimus DC. L. 233. (New 

Braunfels). July 1850. (414). 

864. A. SKiRROBASis Trelease. L. 254. (New Braunfels). 

May 1850. (111). 

865. A. SKIRROBASIS Trelease. L. 549. (New Braunfels). 

May 1851. 
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866. Apogon gracilis DC. L. 420. (New Braunfels). 

April 1850. (447). 

867. A. GRACILIS DC. L. 411. New Braunfels. May 1850. 

868. Artemisia caudata Miehx. L. 180. Comanche 

Spring. Oct. 1849. (p. 231). 

869. A. DRACUNCULOIDES PuTsh. L. 477. (New Braun- 

fels). Oct. 1850. (440,441). 

870. A. GNAPHALODEs Nutt. L. 478. (New Braunfels). 

Oct. 1850. 

871. A. MEXicANA Willd. L. 472. (New Braunfels). Oct. 

1850. (444, 447). 

872. Aster Drummondii Lindl. L. 185. (Comanche 

Spring). Oct. 1849. (249). 

873. A. dumosusL. L.209. Comanche Spring. Oct. 1849. 

874. A. exilis Ell. L. 153. Comanche Spring. Oct. 1849. 

(p. 219). 

875. A. exilis Ell. L. 388. New Braunfels. Sept. 1850. 

876. A. MULTiFLORUS Ait. L. 190. San Antonio. Oct. 

1849. (p. 219). 

A g^brate form, varying to densely pubescent in the different 
specimens and with heads more scattered as if tending toward 
A* vimineus Lam. 

877. A. OBLONGiTOLius Nutt. L. 187. Comanche Spring. 

Nov. 1849. 

878. A. oBLONGiroLius Nutt. L. 208. New Braunfels. 

(Nov.) 1849. 

879. A. PANicuLATUS Lam. var. simplex Burgess. L. 214. 

(New Braunfels). Nov. 1849. « A. simplex Willd. 

880. A. PANICULATUS Lam. L.538. (New Braunfels). 1851. 

881. A. SALiciFOLius Lam. L. 207. New Braunfels. (Nov.) 

1849. (p. 219). 

882. A. SALICIFOLIUS Lam. L. 186. Comanche Spring. 

Nov. 1849. 

883. A. SALICIFOLIUS Lam. var. canescens Gray. L. 536. 

(New Braunfels. April) 1851. 

884. A. SERiCEUS Vent. L. 188. Comanche Spring. Oct. 

1849. (p. 219). 

885. Baccharis angustifolia Michx. L. 168. (Comanche 

Spring). Sept. 1849. 
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886. Berlandiera texana DC. L. 249. New Braunfels. 

June 1850. (424). 

887. BiDBNS LAEvis BSP. L. 483. New Braunfels. Oct. 

1850. (435). 

888. B. FRONDOSA L. L. 9. (Comanche Spring. May 

1849). 

889. Brickellia cylindracea Gray & Engelm. L. 182. 

Comanche Spring. Oct. 1849. (412). Near the 
type locality. 

890. B. RiDDELLii Gray. L. 181. Comanche Spring. Oct. 

1849. (409). 

This should probably be B. dentaia (DC.), as the fact that 
Clavigera dtnkUa DC., Prod. 6: 128, is a fonn variant from the 
normal is no ground for giving the species a new name. See R. 
Wright. 1:83. 

891. B. RiDDELLii Gray. L. 467. New Braunfels. Sept. 

1850. 

892. Centaurea Americana Nutt. L. 34. Comanche 

Spring. May 1849. (114). 

893. Chrysactinia mexicana Gray. L. 77. Comanche 

Spring. June 1849. 

894. Chrysopsis villosa Nutt. var. canbscens Gray. L. 

356. New Braunfels. July 1850. (419). C. Ber- 
landieri Greene. 

895. Cnicus Ai/rissiMUS Willd. var. filipendulus Gray. 

L. 33. San Antonio. May 1849. Near the tjrpe 
locality. 

It b doubtful if this variety be more than a sniaU, shaded fonn 
of C. discolor Muhl. with tuberous roots. 

896. C. UNDULATUS Gray var. megacephalus Gray. L. 

46. Salado River. May 1849. 

The collection varies considerably as to sise of head and leaf 
dissection. 

897. Coreopsis cardaminepolia T. & G. L. 548. New 

Braunfels. May 1851. 

898. Echinacea anqustifolia DC. L. 29. (Comanche 

Spring). May 1849. 

899. Elephantopus carolinianus \^lld. (No data). 
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900. Encelia calva Gray. L. 136. Ciomanche Spring. 

June 1849. (433). 

901. Engelmannia pinnatipida T. & G. L. 622. New 

Braunfels. April 1851. (425,639). 

902. Erigeron modestus Gray. L. 40. (Comanche 

Spring). June 1849. (627). 

The present collection seems undoubtedly perennial, not an- 
nual as stated in the Syn. Fl. 1' : 218. 

903. E. PHILADELFHICU8 L. L. 496. New Braunfeb. 

March 1850. 

904. E. QUERCiFOLius Lam. L. 326. New Braunfels. 

May 1850. 

905. E. TENUIS T. & G. L. 346. New Braunfels. April 

1850. 

906. EUFATORIUM AQERATIFOLIUM DC. Var. TEXBN8B T. & 

G. L. 201. New Braunfels. Nov. 1849. (413). 

If priority of pagination be followed, this should be E. Bedat^ 
dieri texenae (T. dc G.). 

907. E. AGERATiPouuM DC. var. tbxensb T. & G. L. 481. 

New Braunfels. Oct. 1850. 

908. E. AGBRATOiDES L. f. var. anqustatum Gray. L. 

503. (New Braunfels. Sept. 1850). 

Some of the specimens approach the type of the species. 

909. E. AGERATOiDES L. f . L. 639. Comanche Spring. 

1850. 

A form approaching E. ineamtOum Walt, in its marked pu- 
bescence, thin, subcordate leaves and subpubescent akenes. 

910. E. coELESTiNUM L. L. 492. New Braunfels. Oct. 

1850. 

911. E. SEROTiNUM Michx. L. 378. Guadalupe River. 

Aug. 1850. (p. 219). 

912. EvAX PROLiFERA Nutt. L. 643. (New Braunfels). 

May 1851. (633). 

913. Franseria TENUiFOLiA Gray. L. 475. (New Braun- 

fels). Oct. 1850. 

914. F. TENUIFOLIA Gray. L. 471. New Braunfels. Oct. 

1850. (640?). 
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915. F. TENuiFOLiA Gray. L. 485. (Comanche Spring). 

Nov. 1850. 

916. Gaillardia pijlchella Foug. L. 14. (Comanche 

Spring). May 1849. 
A fonn with leaves almost wholly entire. 

917. G. PUiiCHBLLA Foug. L. 329. (New Braunfels). 

July 1850. 

Leaves entire throughout. 

918. G. suAvis Britt. & Rusby. L. 11. Comanche Spring. 

May 1849. (437,646). 

919. Grindelia muLOiDEs Willd. L. 602. New Braunfels. 

July 1851. (255). 

920. G. SQUABROBA Duual. L. 83. Comanche Spring. 

July 1849. (418). 

921. GuTiERREZiA TEXANA T. & G. L. 189. (Comauche 

Spring. Nov. 1849). 

922. Gtmnosperma cortmbosum DC. L. 179. Comanche 

Spring. Oct. 1849. 

923. Helianthus annuus L. L. 320. New Braunfels. 

June 1850. (259). Form H. lenticulans Dougl. 

It is questionable whether this hu£^ Texas sunflower which 
grows high enough to oonoeal a train of covered wagons in the 
bottoms should be considered the same as the small northern 
species of Montana and Alberta, with smaller flowers and leaves, 
and which in the most favorable situations rarely becomes more 
than 12 or 16 dm. high. 

924. H.ANNUTJsL. L.612. (New Braunfels). July 1851. 

925. H. Maxbiiliani Schrad. L. 157. (Comanche Spring). 

Oct. 1849. (260). 

926. Heterotheca subaxillaris Britt. & Rusby. L. 392. 

New Braunfels. Aug. 1852. (88). 

927. Htmenatherum pentachaetum DC. L. 38. Co- 

manche Spring. June 1849. 

928. H. TAGETOiDEB Gray. L. 59. Comanche Spring. 

June 1849. (265). 
^29. Hymenopappus cortmbosus T. & G. L. 327. New 
Braunfels. May 1850. (438). 

12 
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930. IvA ANGusTiFOLiA Nutt. L. 183. (Comanche Spring). 

Oct. 1849. (427). 

931. I. ciLiATA Willd. L. 386. New Braunfels. Sept. 

1850. 

932. Keerlia BELLiDiFOUA Gray & Engelm. L. 279. New 

Braunfels. April 1850. (415,628). Type locality; 
Proc. Amer. Acad. 1 : 47. 

933. K. EFFUSA Gray. L. 141. (Comanche Spring). 1849. 

(629). 
Probably the type locality. 

934. KuHNiA OLUTiNOSA Ell. L. 146. Comanche Spring. 

1849. (410). 

935. K. ROSMARiNiFOLiA Vent. var. gracillima (Gray). 

L. 177. abolo River. Oct. 1849. (411), K. 
eupatorioidea graciUima Gray. PI. Lind. 2 : 218. 
T^rpe locality apparently. 

936. Lactuca floridana Gaertn. L. 377. New Braun- 

fels. Aug. 1860. 

937. Lafhamia Lindheimeri Gray. L. 314. New Braun- 

fels. May 1850. 

"Perpendicular rocks on the banks of the Guadalupe River 
near New Braunfels exposed to the full g^are of the sun.'' PL 
Wright. 1 : 101. Type collection. 

938. Lepachys COLUMNARI8 T. & G. L. 234. (New Braun- 

fels. Aug. 1850). 

939. L. coLUMNARis T. & G. var. pulcherrima T. & G. 

L. 234a. (New Braunfels). Aug. 1850. (642). 

940. LiATRis ACiDOTA Engelm. & Gray var. mucronata 

Gray. L. 155. Comanche Spring. Sept. 1849. 
(p. 10). 

941. L. ACIDOTA Engelm. & Gray var. mucronata Gray. 

L. 468. New Braunfels. Sept. 1850. 
Many of these specimens seem near L. punctata Hook. 

942. L. PUNCTATA Hook. L. 170. (Ciomanche Spring. 

Sept. 1849). (218). 

943. L. PUNCTATA Hook. L. 372. New Braunfels. Sept. 

1850. 
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944. LiNDHEiMERA TEXANA Gray & Engelm. L. 71. Co- 

manche Spring. May 1849. (424, 638). 
An old mature fonn. 

945. L. TEXANA Gray & Engelm. L. 423. New Braunfels. 

March 1850. 
Type locality. Mainly young plants. 

946. L. TEXANA Gray & Engehn. L. 554. New Braunfels. 

March 1850. Type locality. 

947. Lygodesmia aphylla DC. var. texana T. & G. L. 32. 

(Comanche Spring. June 1849). (270, 651). 

948. Marshallia caespitosa Nutt. L. 287. New Braun- 

fels. May 1850. (110,647). 

949. Melampodium cinereum DC. L. 1. Comanche 

Spring. March 1849. (636). 

950. Mikania scandens Willd. L. 385. New Braunfels. 

Sept. 1850. (77), 

951. Pabthenium Hysterophgrus L. L. 309. New 

Braunfels. July 1850. (426). 

952. PiNAROPAPPus ROSEUB Lcss. L. 359. New Braun- 

fels. April 1850. (448,650). 

953. Pluchea purpurascbns DC. L. 453. (New Braun- 

fels). Aug. 1850. 

954. PoLYMNiA Uvedalia L. L. 381. New Braunfels. 

Aug. 1850. (637). 

955. Polypteris callosa Gray. L. 535. New Braunfels. 

(April) 1850. 

956. P. CALLOSA Gray. L. 188. Comanche Spring. Nov. 

1849. 

Fonn near Othake roteum Bush, Trans. St. L. Acad. Sci. 
14: 175. 

957. ScLEROCARPUS MAJOR Small. L. 247. (New Braun- 

fels. July 1850). (432). 

958. Senecio obovatus Muhl. var. rottjndus Britt. L. 

441. New Braunfels. March 1850. 

959. S. obovatus Muhl. var. rotundus Britt. L. 510. 

New Braunfels. March 1851. 

960. S. OBOVATUS Muhl. var. rotundus Britt. L. 510a. 

New Braunfels. March 1851. 
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961. SiLPHiUM ASPERRIMX7M Hook. L. 510b. (NewBraun- 

fels. March 1851). 

962. S. SCABERRIMUM Ell. L. 37. Comanche Spring. May 

1849. (267). 

963. SoLiDAGO CANADENSIS L. var. CANESCEN8 Gray. L. 153. 

Comanche Spring. Oct. 1849. 

Upper surface of the leaves somei^t too scabrous for the 
typical form of the variety. 

964. S. CANADENSIS L. var. scabra T. & O. L. 479. (New 

Braunfels). Oct. 1850. 

Varying neariy to the typical form of the species in soma 
specimens. 

965. S. NEMORAUS Ait. L. 156. Comanche Spring. Oct. 

1849. (p. 223). 

966. S. RADULA Nutt. L. 152. Comanche Spring. Oct. 

1849. (p. 223). 

967. S. RADULA Nutt. var. rotundipolia (DC.). L.391. 

New Braunfels. Sept. 1850. S. ratundifdia DC.; 
S. scaberrima T. & G. 

Tall plants with the leaves on the flowering branches greatly 
reduced. 

968. S. SPECIOSA Nutt. var. rigiditocula T. & G. L. 178. 

(Comanche Spring). Oct. 1849. (417). 

969. Tetragonotheca texana Gray & Engelm. L. 544. 

(New Braunfels). Oct. 1851. (258,431). 

970. Thelesperma simplicifolium Gray. L. S80. (New 

Braunfels. May 1851). T. sybsimplicifolium Gray. 

971. Vernonia interior Small. L. 393. New Braunfels. 

Aug. 1850. 

972. V. LiNDHEiMERi Gray. L. 127. Comanche Spring. 

July 1849. (408). 

Fairly representative of the type. 

973. ViouiERA HELiANTHomES HBK. L. 184? Comanche 

Spring. Oct. 1849. (434). 

974. V. HELiANTHomES HBK. L. 476. (New Braunfels). 

Oct. 1850. 

975. Zexmenia HispmA Gray. L. 137. Comanche Spring. 

July 1849. (436). 
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976. Z. HisPiDA Gray. L. 321, (New Braunfels. July 

1850). 

977. Z. HISPIDA Gray. L. 509. (New Braunfels). June 

1851. 

978. Lobelia SPLENDENS Willd. L. 466. (New Braunfels). 

Sept. 1850. (IIW49). 

979. BuMELiA LANUGINOSA Pers. L. 269. New Braunfels. 

July 1850. 

980. DiosPYRos TEXANA Scheele. L. 527. New Braunfels. 

March 1851. (in-451, 452, 453). 
Type locality; linn. 28 1 146. 

981. FoRESTiERA PUBESCENS Nutt. L. 501. (New Braun- 

fels). Feb. 1850. (IV.700; m.537), 

982. Fraxinus AMERICANA L. var. TEXENSI8 Gray. L.240. 

(New Braunfels). May 1850. 

983. Menodora longiflora Gray. L. 111. (Comanche 

Spring). July 1849. (IV-652). 

984. Macrosiphonia Berlandieri Gray. L. 128. C!o- 

manche Spring. June 1849. 

985. AcERATEs AURicuLATA Eugelm. L. 122. Comanche 

Spring. July 1849. 

986. A. viRiDiPLORA Ell. L. 633. New Braunfels. July 

1851. (III-457). 

987. AscLEPiAs LINEARIS Scheele. L.631. New Braunfels. 

June 1851. (III-456). 
Type locality; Linn. 21 1 758. 

988. A. TEXANA Heller. L. 52. Comanche Spring. June 

1849. (IV.655). 
Leaves very variable in size and texture. 

989. AflCLEPioDORA DBCUMBEN8 Gray. L. 280. New 

Braunfels. April 1850. (IV-653b). 
GoNOLOBUs LABVis Michx. New Braunfels. June 
1851. 

990. G. RBTICULATU8 Engehu. L. 545. New Braunfels. 

(June) 1851. (III-461). 

One of the localities mentioned by Torrey in his description of 
Q, ffranidatua in Mez. Bound. Surv. 2; 165. 
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991. Metastelma barbioerum Scheele. L. 235. New 

Braunfels. June 1850. (III-459). 
Type locality. 

992. M. BARBIOERUM Scheele. L. 511. (New Braunfels). 

July 1851. 

993. Philibertia cynanchoides Gray. L. 349. New 

Braunfels. Aug. 1850. 

994. P. CYNANCHOIDES Gray. L. 628. New Braunfels. 

Aug. 1851. 
P. CRISP A Hemsl. New Braunfels. 1851. 

995. RouLiNiA UNIFARIA Eugelm. L. 333. (New Braun- 

fels. June 1850). (III-460). 

Type locality: "Upper Guadalupe not far from New Braun- 
fels;" linn. 21: 760. 

996. R. UNIFARIA Engelm. L. 454. New Braunfels. June 

1851. 

997. R. UNIFARIA Engelm. L. 623. (New Braunfels. Aug. 

1851). 

998. BuDDLEiA RACEMOSA Torr. L. 124. (Oomanche 

Spring). July 1849. (III-485). 

The leaves larger (3.5X0 cm.)i c^abrous and white pulverulent 
beneath, and panided racemes more lax than in the normal of the 
species. 

999. B. RACEMOSA Torr. L. 345. New Braunfels. June 

1850. (111^85). 

Heads either sessile or on peduncles up to 1.5 cm. long; leaves 
small and narrow (1 X 3.5 cm.), white pulverulent beneath. 

1000. MrTREOLA PETioLATA T. & G. L. 150. (Comanche 

Spring. Aug.) 1849. (67). 

1001. Erythraea Beyrichii T. & G. L. 63. Comanche 

Spring. June 1849. (ni-464). 

1002. E. TEXENSis Griseb. L. 56. Comanche Spring. May 

1849. (III-463). 

1003. EusTOMA RussELLiANUM Grfseb. L. 231. New 

Braunfels. June 1850. (274). 

1004. GiLiA iNCisA Benth. L. 271. New Braunfels. June 

1850. (III-466). 
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1005. G. RioiDULA Benth. L. 490. New Braunfels. April 

1850. an-466). 

1006. G. RUBRA Heller. L. 32. Comanche Spring. June 

1849. (122). 

1007. Phlox phx^sa L. L. 7. San Antonio. April 1849. 

A siDaU fonn less than 3 dm. high. This small, densely g^du- 
lar or viscid pubescent form with wider leaves and shorter corolla 
tube, extending from Missouri to Texas, should probably be 
separated as a variety at the opposite extreme from var. deUmaa, 
(as var. texana). 

1008. P. RoEMERiANA Scheele. L. 316. New Braunfels. 

April 1850. (III-467). 
Type locality; Linn. 21 1 752. 

1009. Nama HispmuM Gray. L. 267. New Braunf els. May 

1850. (130). 

1010. N. JAMAicENSE L. L. 213. (New Braunfels. Nov.) 

1849. (III-476). 

1011. N. JAMAICENSE L. L. 542. New Braunfels. Nov. 

1851. 

1012. Nemophila phagelioideb Nutt. L. 521. New 

Braunfels. March 1851. (IV-666). 

1013. Phacelia conoesta Hook. L. 342. New Braunfels. 

May 1850. (III-478). 

1014. P. CONOESTA Hook. L. 536. New Braunfels. April 

1851. 
1016. Ehretia ELLiPTicA DC. L.416. (New Braunfels). 
March 1850. (IV-665). 

1016. E. ELLIPTICA DC. (New Braunfels). June 1850. 

Leaves pustulate scabrous. 

1017. E. ELLIPTICA DC. L.591. (New Braunfels). June 

1851. 

1018. Heliotropium inundatum Swartz. L. 614. (New 

Braunfels). Aug. 1851. (133). 

1019. H. tenellum Torr. (No data). (131). 

1020. Lithospermum anoustifolixjm Michx. L.410. (New 

Braunfels). July 1850. 

1021. L. BREViFLORUM Engclm. & Gray. (New Braunfels). 

1851. (278). 
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1022. Onosmodium bejariense DC. Comanche Spring. 

May 1849. 

1023. O. bejariense DC. L. 274. New Braunfels. May 

1850. 

1024. O. bejariense DC. L. 518. New Braunfels. March 

1861. 

1025. 0. Helleri Small. L. 15. Comanche Spring. May 

1849. 

1026. O. Helleri Small. L. 117. (Comanche Spring. 

July 1849). 

1027. Convolvulus incanus Vahl. L. 290. New Braun- 

fels. July 1850. (p.44,n.;in-470). 
CuscuTA PULCHERRIMA Schcelc. (Ncw Braunfcls). 

1851. an-475). 

1028. C. OLOMERATA Choisy. L. 106. Comanche Spring. 

Aug. 1849. 

On Hdianthua MaximiUani Schreder. 

1029. C. HispmuLA Engelm. L. 31. Comanche Spring. 

June 1849. (III-474). 

1030. DicHONDRA REPENS Forst. L. 438. New Braunfels. 

March 1850. (IV-663). 

1031. Ifomoea LiNDHEQiERi Gray. L. 622. New Braunr 

fels. Aug. 1851. 

1032. I. TRiFiDA Don var. Torreyana Gray. L. 190. 20 

mi. N. of San Antonio. Sept. 1849. 

1033. I. TRIFIDA Don var. Torretana Gray. L. 305. 

Comanche Spring. June 1850. 

1034. BoucHETiA ANOMALA Britt. & Rusby. L. 189. Co- 

manche Spring. Oct. 1849. (III-471). 

1035. B. ANOMALA Britt. & Rusby. L. 346. New Braun- 

fels. June 1850. 

1036. Capsicum BACCATUM L. L.358. New Braunfels. July 

1850. aiI-482). 

1037. Chamaesaraca conioides Britt. L. 532. San An- 

tonio. Jime 1851. (III-484b mainly). 

1038. C. CoRONOPUS Gray, L. 268. New Braunfels. May 

1850. (IV.668; in-484). 

1039. NicoTUNA REPANDA Willd. L. 565. New Braun- 

fels. May 1851. (ni-483). 
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1040. N. TRiGONOPHYLLA Diinal. L. 300. (New Braunfek). 

May 1850. 

1041. SoLANUM BLAEAGNiFOLiuM Cav. L. 328. (New 

Braunfels). June 1850. (135; IV^T). 

1042. S. ROSTRATUM Dunal. L. 352. New Braunfels. July 

1850. (III-480). 

1043. S. ToRREYi Gray. L, 282. (New Braunfels). May 

1850. (281). 

1044. S. TRiQUETRUM Cav. 525. New Braunfels. 1851. 

(ni-481). 

Fonn with large cordate leaves. 

1045. S. TRIQUETRUM Cav. var. Lindhbimerianum Gray. 

L.422. New Braunfels. June 1850. (ra-481). 

Form with smaller leaves with more or less basal lobing; S. 
Liwiheimeriaman Scheele; LimL 21 : 766. 

1046. Antirrhinum antirrhiniflorum Small. L. 147. 

Comanche Spring. 1849. (III-487). 

1047. Castilleia indivisa Engelm. L. 292. (New Braun- 

fels). April 1850. (284). 

1048. CoNOBEA multifida Benth. L. 118. Comanehe 

Spring. Aug. 1849. (138). 

1049. C. multifida Benth. L. 619. New Braunfels. Aug. 

1851. 

1050. Gbrardia aspera Dougl. L. 151. 40 mi. N. of San 

Antonio. Sept. 1849. 

1051. O. DBNsiFLORA Benth. L. 112. (Comanche Spring. 

July 1849). 

1052. G. DENsiFLORA Benth. L.379. New Braunfels. Aug. 

1850. 

1053. G. STRicTiFLORA Beuth. L. 149. (Comanche Spring. 

Aug. 1849). 

1054. Herfestis CHAMAEDRTOiDES HBK. L.75. Comanche 

Spring. July 1849. (III-486). 

1055. H. CHAMAEDRTOIDES HBK. L. 616. New Braun- 

fels. 1851. 

1056. H. MoNNiERA HBK. L.621. New Braunfels. July 

1861. (137). 



Digitized by 



Google 



186 MISSOURI BOTANICAL GARDEN. 

1057. MiMULUs QLABRATU8 HBK. L. 517. New Braun- 

fels. Aug. 1851. (IV-671). 

1058. Setmeria bipinnatisecta Seem. var. texana Gray. 

L. 113. (Comanche Spring. July 1849). (IV- 
670). 

1059. S. BiPiNNATisEcrA Sbem. var. texana Gray. L. 148. 

C!omanche Spring. Aug. 1849. 

1060. Veronica feregrina L. L. 535. New Braunfels. 

March 1851. 

1061. DiANTHERA AMERICANA L. L. 64. Gomanche Spring. 

June 1849. (291). 

1062. DiCLiPTERA BRACHiATA Spreng. New Braunfels. 1850. 

(160). 
The pubescent fonn. 

1063. Calofhanes linearis Gray. L. 552. New Braun- 

fels. M&y 1851. (ni-504; IV-677). 

1064. RuELLiA Drummondiana Gray. L. 351. New 

Braunfels. Aug. 1850. (III-506). 

1065. R. Parryi Gray. L. 396. New Braunfels. Aug. 

1851. 

1066. R. TUBEROSA L. L. 319. New Braunfels. July 

1851. (157). 
SiFHONOGLossA piLOSELLA Torr. New Braunfels. 
1851. (III-505). Shady woods. 

1067. Callicarfa americana L. L. 297. New Braunfels. 

July 1850. 

1068. Lantana horrida HBK. L.334. New Braunfels. 

May 1850. (m-503). 

1069. LiFPU CUNEIFOLIA Stcud. var. incisa (Small). L. 

262. New Braunfels. July 1850. Phyla incisa 
SmaU. 

1070. L. LiGUSTRiNA Brftton. L. 275. (New Braunfels). 

May 1850. (III-502). 

1071. L. NODiFLORA Mlchx. L. 288. New Braunfels. May 

1850. (156; IV-676). 

1072. Verbena bifinnatifida Nutt. L. 232. (New Braun- 

fels). June 1850. (289). 

1073. V. bifinnatifida Nutt. L. 10. (Comanche Spring. 

April 1849). 
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1074. V. CANESCEN8 HBK. L.294. New Braunfels. April 

1860. an-500). 

1075. V. ciLiATA Benth. L. 434. New Braunfels. March 

1860. (III^l). 

1076. V. OFFICINALIS L. L. 537. New Braunfels. April 

1851. (155). 

1077. V. TJRTiCAEFOLiA L. L. 618. (New Braunfels). July 

1851. 

1078. Brazoria scutellarioides Engelm. & Gray. L. 55. 

(Comanche Spring). May 1849. (286). 

Numbers 286 and 287 of Tl. Lind. 1 :48 and 49, were accidentally 
transpoaed in the printing, thus differing from the exsiccatae is- 
sued. 

1079. B. SCUTELLARI0IDE8 Engelm. & Gray. L. 553. (New 

Braunfels. May) 1851. 

1080. Hedeoma acinoides Scheele. L. 264. New Braxm- 

fels. April 1850. (III-496). 

1081. H. Reverchoni Gray. L. 81. CJomanche Spring. 

July 1849. (nW95). 

1082. H. Reverchoni Gray. L. 284? (New Braunfels). 

May 1850. 

1083. MoNARDA ciTRiODORA Cerv. L. 35. Comanche 

Spring. June 1849. (153; III-497). 

1084. M. PUNCTATA L. L. 250. New Braunfels. June 

1850. (152). 

1085. Salvia azurea Lam. L. 114. Comanche Spring. 

Aug. 1849. (145). 

1086. S. BALLOTAEFLORA Beuth. L. 18. Comanche Spring. 

April 1849. 

1087. S. BALLOTAEFLORA Bcuth. (No data). 

1088. S. Engelmanni Gray. L. 276. New Braunfels. 

May 1850. 

Hather hirsute, but otherwise fairiy typical. 

1089. S. Engelmanni Gray. L. 50. (Comanche Spring). 

June 1849. 

Pubenilent throughout; leaves unusually wide, ovate-elliptical 
to linear above: calyx somewhat hirsute. 

1090. S. FARiNACEA Benth. L. 204. New Braunfels. Nov. 

1849. (m-498; IV-672). 
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1091. S. FARiNACEA Benth. L. 564. (New Braunfels). May 

1851. 

1092. S. PENT8TEMONOIDE8 Kimth. L. 66. San Antonio. 

June 1849. (IV-673). 

1093. S. RoEMER^ANA Scheele. L. 255. New Braunfels. 

May 1860. (nW99). 
Type locality; Li]m.28t586. 

1094. S. TEXANA Torr. L. 561. New Braunfels. April 

1851. an-493,494). 
A widely branchingi broad-leaved fonn. 

1095. Scutellaria Drummondu Benth. L. 265. New 

Braunfels. June 1850. (143). 

1096. Stachys agraria Cham. & Schlecht. L. 574. (New 

Braunfels). March 1851. 

1097. Tbucrium laciniatum Torr. L. 23. Cbmanche 

Spring. May 1849. (IV-675). 

1098. Plantago Helleri Small. L. 556. New Braunfels. 

M&y 1851. 

1099. P. occidentalis Decne. L. 534. New Braunfels. 

April 1851. 

1100. P. Wrightl^a Decne. (New Braunfels). 1850. 

(III-511). 

1101. BoERHAviALiNEARiFOLiAGray. L.289. (New Braun- 

fels). June 1850. (III-510). 

1102. B. LiNEARiFOLiA Gray. L. 584. (New Braunfels. 

May) 1851. 

1103. MiRABiLis Jalapa L. L. 567. (New Braunfels)^ 

May 1851. (ni^7). 

1104. Paronychia dichotoma Nutt. L. 173. (Comanche 

Spring). Sept. 1849. (222). 

1105. P.LiNDHEiMERiEngelm. L. 144. (Comanche Spring). 

Sept. 1849. (335). 

1106. AcNiDA TAMARisciNA Wood. L. 142. (Comanche 

Spring). Sept. 1849. 

1107. Alternanthera repens Kuntze. L. 202. (New 

Braunfels). Nov. 1849. (III-512). 

1108. A. repens Kuntze. L. 353. (New Braunfels). July 

1850. 
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1109. Amaranthus SPINOSU8 L. L.354. (New Braunfels). 

July 1850. 

1110. Iresine paniculata Kuntze. L. 500. (New Braun- 

fels). Nov. 1850. (166; III-514). 

1111. I. PANICULATA Kuutze. (No data). 

1112. Chenofodium Berlandieri Moq. L. 369. (New 

Braunfels). Aug. 1850. 

1113. RiviNA PORTULACcoiDES Nutt. L. 374. (New Braun- 

fels). Aug. 1850. (295). 

This differs from R, lanria L. in its large (3-4 mm. long) sepals 
and its large (3-4 mm.), dry fruit. It is probable that Nuttall's 
species will stand on a closer study of this genus. See Trans. 
AnLFhn.Soc. 6:167. 

1114. Eriogonum ANNUUM Nutt. L.355. (New Braunfels). 

July 1850. an-516). 

1115. £. LONQiFouuM Nutt. L. 73. (Conmnche Spring). 

July 1849. (IV-684). 

1116. Polygonum hydropiperoides Michx. L. 450. (New 

Braunfels). Sept. 1850. 

1117. P. LAPATHiFOLiUM L. L. 376. (Ncw Braunfels). Aug. 

1850. 

1118. P. RAM0SISSIMX7M Michx. L. 196. (Comanche Spring). 

Sept. 1849. 

1119. LmDERA Benzoin Blume. L. 449. (New Braunfels). 

Jan. 1850. (III-517). 

1120. PaORADBNDRON PLAVESCEN8 Nutt. Var. ORBICULATUM 

Engelm. L. 115. (Comanche Spring). June 1849. 
(p. 212). 

1121. P. FLAVESCENS Nutt. vaT. PUBESCBN8 Engelm. L. 227. 

(New Braunfels). Dec. 1849. (406). On Ulmus. 
Approximately the type locality. 

1122. P. FLAVESCENS Nutt. var. pubescens Engelm. L. 445. 

(New Braunfels). Jan. 1850. 

1123. Andraohnb phyllanthoides Coult. L. 47. (Co- 

manche Spring). June 1849. (III-534). 

1124. A. PHYLLANTHOIDES Coult. L. 48. (Comauche 

Spring). June 1849. 

1125. A. PHYLLANTHOIDES Coult. var. Reverchoni (Coult.) 
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L. 306. (New Braunfels). July 1850. A. Reverchmi 
Coult. Bot. West. Tex. 396. 

Leaves of these specimeDS are Bomewfaat smaller than those of 
Coulter's type. I doubt if this be more than a pubescent form 
of A. phyllanthoideB. 

1126. Argpthamnia humilis Muell. L. 197. (Comanche 

Spring). Oct. 1849. (306). 

1127. A. mercurialina Mucll. L. 317. . (New Braunfels). 

July 1850. an-518). 

Foliage neariy scabrous, turning reddish. 

1128. Bernardia myricaefolia Wats. L. 363. (New 

Braunfels). June 1850. (III-523, 524). 
Apparently the type locality; linn. 26 s 581. 

1129. B. myricaefolia Wats. L. 506. (New Braunfels). 

July 1851. 

1130. Croton fruticulosus Engelm. var. frutescens 

Muell. L. 134. (Comanche Spring). July 1849. 

1131. C. fruticulosus Engelm. var. frutescens Muell. 

L. 498. (New Braunfels). Oct. 1850. 

1132. C. tbxensis Muell. L. 251 & 252. (New Braunfels). 

June 1850. (305). 

1133. Jatropha texana Muell. L. 371. (New Braunfels). 

Aug. 1850. (178). 

1134. Euphorbia angusta Engelm. L. 123. (Comanche 

Spring). June 1849. (IV-694). 

1135. E. arkansana Engelm. & Gray. L. 28. (Comanche 

Spring). May 1849. (302). 

1136. E. ARKANSANA Engehn. & Gray. L. 277. (New 

Braunfels). May 1850. 

1137. E. Fendlbri T. & G. L. 62. (Comanche Spring). 

May 1849. (111-531). E. rupicola Scheele; Linn. 
22 : 153. 

1138. E. Fendleri T. & G. L. 242. (New Braunfels). July 

1850. (III-531). 

1139. E. OLYFTOSPERMA Engelm. L. 243. (New Braunfels. 

July 1850). 

1140. E. HETEROPHYLLA L. L. 541. (Ncw Brauufcls. April) 

1851. (IV-696, 697). 
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1141. E. HETEROFHTLLA L. var. GRAMiNiFOLiA Engelm. L. 

140. (Comanche Spring). July 1849. Mex. Bound. 
Surv. 2 : 190. 

1142. E. LONGiCRURis Schcele. L. 17. (Comanche Spring). 

March 1849. (ni-529; IV-698). 

1143. E. MACULATA L. L. 261. (New Braimfels). July 

1850. 

1144. E. BiARGiNATA PuTsh. L. 133. (Comauche Spring). 

July 1849. 

1145. E. MARQiNATA PuTsh. L. 395. (New Braunfels). 

Aug. 1850. 

1146. E. NUTANS Lag. L.493. (New Braunfels). Oct 1851. 

(IV-695). 

1147. E. RoEMERiANA Schcelc. L. 446. (New Braunfels). 

Feb. 1850. aiI-528; IV^99). 

1148. E. viLLiFERA Scheele. L. 308. (New Braunfels). 

July 1850. (III-530). 
The type locality; Linn. SS : 153. 

1149. E. VILLIFERA Scheele. L. 508. (New Braunfels). 

Nov. 1851. 

1150. E. ZYGOPHYLLOIDES Boiss. L. 246. (New Braunfels). 

July 1850. 

1151. Phyllanthus polygonoides Nutt. L. 49. (Co- 

manche Spring). June 1849. (177). 

1152. Stillingia angustifolia Engelm. L.61. (Comanche 

Spring. June 1849). 

1153. S. ANGUSTIFOLIA Engelm. L. 244. (New Braunfels. 

July 1850). (III-519; IV-687). Proc. Am. Acad. 
18 : 154. S. sylvatica linearifclia MueU. DC. Prod. 
18^ : 1158. S. linearifolia (Muell.) Small, not Wats. 
Proc. Am. Acad. 14 : 297. 

1154. Tragia nepetaefolia Cav. var. ramosa Muell. L. 

139. (Comanche Spring). Aug. 1849. (307). 

1155. T. nepetaefolia Cav. var. teucriifolia Muell. L. 

138. (Comanche Spring). July 1849. (111-522). 
T. teucriifolia Scheele; Linn. 25 : 586. 

Diffusely twining; leaves narrowly oblong-deltoid^ cordate at 
base; staminate sepals 3, raiely 4. 
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1156. T. 8TTLARIS Muell. var. angubtipolia Muell. L. 74. 

(Comanche Spring). July 1849. (III-621). 
1167. Celtis Berlandieri Klotzsch. L, 444. NewBraun- 

fels. March 1850. 

It seems necessary to retain C. Bedandien Klotssch (Linn. 
20 1 541), with thick, ovate, entire or subentire leaves, paasing into 
C. fmsainippienne Bosc on the one hand and into C. reticulata 
Ton*, on the other. C. texana Schede (Linn. 88 s 146) is a form of 
C. Berlandieri with larger and more acmninate leaves. Appar- 
ently the stone of C. Berlandieri may be either smooth or reticu- 
lated. It is unquestionably distinct from C. mieeiaeippiensie, 
which is found in the bottoms of the large rivers, while C Ber- 
landieri oecurs normally on high* dry knolls and upUmds and 
rarely attains the dignity of a tree. It extends northeastward 
Into southwest BiiaBOurL 

1158. C. Berlandieri Klotzsch. New Braunfels. (August) 

1850. 
Form with reticulate stone. 

1159. C. Berlandieri Klotzsch. (New Braunfels. Aug. 

or Sept.) 1850. 
Form with smooth stone. 

1160. C. PALLIDA Torr. L. 363? (New Braunfels). April 

1850. 

1161. C. PALLIDA Torr. New Braunfels. 1851. 

1162. C. PALLIDA Torr. L. 495. (New Braunfels). July 

1850. 

1163. C. PALLIDA Torr. L. 605. New Braunfels. July 

1851. 

1164. C. reticulata Torr. L. 341. New Braunfels. May 

1850. Form C. HeUeri Small. 

1165. MoRUS MicROPHTLLA Bucklcy. L. 24. (Comanche 

Spring). April 1849. (IV-701). 

1166. M. MiCROPHYLLA Buckl. (Comauche Spring). May 

1849. 
A form with thick, lobed leaves, very hispid on both surfaioes. 

1167. M. MICROPHYLLA Buckl. L. 440. (New Braunfels). 

March 1850. 

1168. M. RUBRAL. L.437. (New Braunfels). March 1850. 

Ovate-leaved form. 
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1169. M. RUBRA L. 1850. 

Ovato-leaved form. 

1170. M. RUBRA L. (New Braunfels). 1850. 

Form with lobed leaves. 

1171. M. RUBRA L. (No data). 

A form with smaU, mostly lobed leaves, apparently appitMich- 
ing M. microphylla Buckl. 

1172. UiJiius ALATA Michx. L. 389. (New Braunfels). 

Sept. 1850. 

1173. U. CRA8SIFOLIA Nutt. * L. 389a. (New Braunfels). 

Sept. 1850. (p. 54). 

1174. Urtica chamaedryoides Pursh. L. 405. (New 

Braunfels). March 1850. (179; IV.702). 

1175. Platanus occidentalis L. L. 343. (New Braun- 

fels). May 1850. 

1176. P. OCCIDENTALIS L. (New Braunfels). 1850. 

1177. Carya Pecan (Marsh.). L. 563. (New Braunfels. 

April 1851). Juglans Pecan Marsh. 

1178. Juglans rupestris Engelm. L. 20. (Comanche 

Spring). May 1849. 

1179. J. rupestris Engelm. L. 519. (New Braunfels). 

April 1851. 

1180. QuERCUS TEXANA Buckl. L. 437. (New Braunfels). 

1850. 

1181. Q. TEXANA Buckl. (New Braunfels). March 1850. 

1182. Q. TEXANA Buckl. L. 504. (New Braunfels). Oct. 

1850. 

1183. Q. TEXANA Buckl. L. 511. New Braunfels. March 

1851. 

1184. Q. viRGiNiANA Mill. L.488. (New Braunfels). March 

1850. (180). 

1185. Q. VIRGINIANA Mill. L. 489. (New Braunfels). April 

1850. 

1186. Q. VIRGINIANA Mill. L. 469. (New Braunfels). Oct. 

1850. 

1187. Q. viRGiNLANA Mill. L. 470. (New Braunfels). Oct. 

1850. 

18 
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1188. Q. viRGiNiANA Mill. New Braunfels. March 1851. 

1189. Saldc Humboldtiana Willd. L. 415. Piedemales 

River. (March) 1850. 

These specimens are identical with those of Berlandier (Nos. 
2317, 2274 and 3026), collected in adjacent Mexico and enumer- 
ated by Andersson (Mon. Sal. 16) as of this species, though I do 
not find it heretofore reported from the United States. It ap- 
pears to be confluent with S, nigra Marsh, in this region, from 
which it is easily distinguished by its narrower dullnsurfaced 
leaves. 



1190. 
1191. 
1192. 
1193. 
1194. 

1195. 

1196. 

1197. 

1198. 

1199. 

1200. 

1201. 

1202. 
1203. 



S. Thurberi Rowlee. L. 515. (New Braunfels. Aug. 

1851). Bull.Torr. Hot, Club. 27: 282. 
S. Thurberi Rowlee. L. 605. Dry bed of the 

abolo. Aug. 1851. 
Ephedra antisyphilitica Meyer. L. 428. Guadar 

lupe River on rocks. March 1849. 
E. ANTiSYPHiLrriCA Meyer. L. 273. Upper Guada- 
lupe River on rocks. May. 1850. 
JuNiPERUs sabinoides Sargent. L. 362b. New 

Braunfels. Feb. 1850. J. ocddentalis amjugens 

Engelm, 
J. sabinoides Sarg. L. 362a. (New Braunfels). Feb. 

1850. 
J. SABINOIDES Sarg. L. 228. New Braunfels. Feb. 

1850. 
J. SABINOIDES Sarg. L. 228a. (New Braunfels). 

June 1850. 



Taxodium distichum Rich, 

July 1850. (181). 
Spiranthes cernua Rich. 

Nov. 1849. 
Tillandsia recurvata L. 

Dec. 1849. aiI-539). 
T. recurvata L. L. 311. 

1850. 

T. USNEOIDES L. 
T. USNEOIDES L. 

(1850). 



L.236. New Braunfels. 
L.203. (New Braunfels). 
L.226. (New Braunfels). 

(New Braunfels). July 



(New Braunfels). 1850. 
L. 329. New Braunfels. Oct. 
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1204, Herbertia Drummondiana Herb. L. 325. (New 

Braunfels). April 1850. 
1205* Nemastylis acuta Herb. L. 562. (New Braunfels). 

April 1851. (IV-708). 

1206. CJooperia Drummondh Herb. L. 107. (Comanche 

Spring). July 1849. (196; IV-TOT). 

1207. Zephyranthes texana Herb. L. 482. (New Braun- 

fels). Oct. 1850. (314). 

1208. Allium mtjtabile Michx. L. 21. (Comanche Spring). 

April 1849. (199). 

1209. A. Nlttallii Wats. L. 528. New Braunfels. March, 

April 1851. 
A co-type; Proc. Am. Aoad. 14: 227. 

1210. Camasslv ANGU8TA (Engclm. & Gray). L. 532. (New 

Braunfels). April 1851. (198; 111-541 m part). 
C. Fraseri angusta Torr. 

If there be a difference in the time of blooming between this 
and C. Fraseri Torr., as stated in PL Lind. 1:29, the two are 
doubtless distinct species. 

1211. Dasylirion texanum Scheele. L. 70a. Comanche 

Spring. June 1849. (III-548, &i9). 

1212. D. TEXANUM Scheele. L. 70b. Ciomanche Spring. 

June 1849. 

1213. D. TEXANUM Scheele. L. 70c. Comanche Spring. 

June 1849. 

1214. NoLiNA LiNDHEiMERiANA Wats. L. 45a. (Comanche 

Spring). May 1849. (111-551,552). 

1215. N. LiNDHEiMERiANA Wats. L. 45c. (Comanche 

Spring). May 1849. 

1216. N. LINDHEIMERIANA Wats. L. 45b. (Comanche 

Spring). May 1849. 

1217. N. LINDHEIMERIANA Wats. L. 45d. (Comanche 

Spring). May 1849. 

1218. N. TEXANA Wats. L. 2. (Comanche Spring. March 

1849). (III-550; IV.712). 

1219. NoTHOSCORDUM BIVALVE Brittou. L. 624 (New 

Braunfels). April 1851. 

1220. ScHOENOCAULON Drummondii Gray. (New Braun- 

fels). 1850. (III-543; IV.711). 
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1221. S. Drubimondu Gray. L. 555. (New Braunfels). 

May 1851. 

1222. Smuax Bona-nox L. L. 457. (New Braunfels). 

March 1850. 

1223. S. Bona-nox L. L. 458. (New Braunfels). April 

1850. S.iamnaides L. 

1224. Yucca arkansana Trelease. New Braunfels. 1850. 

Y. angustifolia mollis Engelm. 

1225. Y. RUPicoLA Scheele. L. 36. (CJomanche Spring). 

June 1849. (IV-709). Y. toHifdia Lind. 

1226. Zygadenus Nuttallh Gray. L. 5. (Comanche 

Spring). March 1849. 

1227. Heteranthera dubia MacM. L. 529. Guadalupe 

River at New Braunfels. Aug. 1851. 

1228. H. LBfoSA Willd. L. 67. (Comanche Spring). June 

1849. 

1229. JuNcus ACUMiNATUs Michx.? Springs near New 

Braunfels. June 1850. 

1230. PiSTiA Stratiotes L. L. 268. (New Braunfels). 

Oct. 1850. 

1231. P. STRATIOTES L. L. 629. (New Braunfels). Aug. 

18$1. 

1232. EcHiNODORUs coRDiFOLius Griscb. L. 195. (CJo- 

manche Spring). Sept. 1849. (IV-714). 

Small plants from 1-3 dm. high with leaves from narrowly 
lanceolate to ovate-oordate. 

1233. E. CORDIFOLIUS Griseb. L. 373. (New Braunfels). 

Aug. 1850. 
Small plants, rarely 2 dm. high. 

1234. PoTAMOGETON LONCHiTES Tuckerm.? L. 116. (Co- 

manche Spring). July 1849. (311). 
Immature; leaf-blades and petioles unusually long. 

1235. Ctperus ACUMINATUS T. & G. L. 99. (Gomanche 

Spring). July 1849. 
Unusually tall plants, 3 dm. or more high. 

1236. 0. ARTicuLATus L. L. 594. (New Braunfels). June 

1851. 
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1237. C. BSCULENTU8 L. L. 96. (Comanche Spring). Aug. 

1849. 

1238. C. FILICULMI8 Vahl. L. 98. (Comanche Spring). 

July 1849. 

1239. C. iNPLEXus Muhl. L. 95. (Comanche Spring). Aug. 

1849. 

1240. DiCROMENA COLORATA Hitchk. L. 143. (Comanche 

Spring). Sept. 1849. (IV-717). 

1241. D. COLORATA Hitchk. L. 237. (New Braunfels). 

April 1850. 

1242. D. NivEA Boeckl. L. 93. (Comanche Spring). Aug. 

1849. (IV.718). 
Eleocharis CELLUL08A Torr. New Braunfels. 1851. 
(IV-719). 

1243. FiMBRisTYLis SFADiCEA Vahl. L. 94. (Comanche 

Spring). Aug. 1849. 

1244. FuiRENA SIMPLEX Vahl. L. 206. (Comanche Spring). 

Aug. 1849. (111-557). 

1245. Hemicarpha Drummondii Nees. L. 97. (Comanche 

Spring). July 1849, H. micrantha Britt. var. 
aristtdata CoviUe. Torr. Bull. 21 : 36. H. Drum- 
mondii Nees. Mart. M. Bras. 2^:62. "Drum- 
mond, ad Castellum S. Louis: Drunmiond in Herb. 
Hook.'' 

This probably came from Texas and not St. Louis, Mo., as the 
species is not known from the latter locality. There is nothing 
in the brief description of Nees to distinguish this from Coville's 
H. micrantha aristulata and it is probably a good species, dis- 
tinguished from H, micraniha Britt. by its large size, 15-20 cm. 
high, marked acuminate scales and black akenes. 

1246. Andropogon furcatus Muhl. L. 159. Comanche 

Spring. Sept. 1849. (IV-741). 

1247. A. scoPARius Michx, L. 166. Comanche Spring. 

Sept. 1849. 

1248. A. Torre YANUS Steud. L. 161. (Comanche Spring). 

Sept. 1849. 
Aristida purpurea Nutt. var. Hogkeri Trin. L. 87. 
Comanche Spring. 1849. — ^New Braunfels. 1849. 
A. hngiseUi Hookeri Merrill. 
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1249. BouTELouA cuRTiPENDULA ToiT. L. 357. (New 

Braunfels). July 1850. (III-568). 

1250. B. HiRSUTA Lag. L. 89. Comanche Spring. Aug. 

1849. (IV.731). 

"Miukit ensB." On rooky boQ. 
B. TEXANA Wats. (New Braunfeb). 1851. (IV- 

732). 
BucHLOE DACTTLOiDES Eugelm. L. 645. CSbolo 

River. May 1850. (III-569). 
Chaetochloa glauca Scribn. New Braunfeb. (Nov.) 

1849. 

1251. C. SETOSA Scribn. L. 164. C!omanche Spring. Aug. 

1849. 

"In mnflHPiH near thickets and on slopes." 

Glabrous-leaved form; spikes vaiying from narrowly cylin- 
drical to narrowly conical. Near C. eampasiUi Scribn., but most 
of the spikes narrower than in that species and longer and more 
acuminate than in C, caudata. It is probable that these related 
fonns are all one species under vaiying conditions. 

1262. Chrysopogon avenaceus Benth. L. 167. (Co- 
manche Spring). Sept. 1849. (211; IV-740). 

1253. Elymus virginicus L. L. 570. New Braunfels. 

May 1851. aV-739). 

1254. E. virginicus L. L. 569. New Braunfels. May 1851. 

A form differing from the normal of the species by its narrower 
empty glumes and elongated 4-5-flowered spikelets. Apparently 
approaching E, striatua Willd. 

1255. Epicampes distichophylla Vasey var. mtjtica Scribn. 

L. 176. (Comanche Spring). Oct. 1849. (IV- 
725). 

Close to E. ligvlata Scribn., but differs in its narrow condupli- 
cate leaf with short (6 mm.) ligule. 

1256. Eriochloa sericea Munro. L. 290. (New Braun- 

fels. 1850). (III-566). 

1257. E. SERICEA Munro. L. 165. (Comanche Spring). 

Aug. 1849. (III-566). 

1258. Festuca versuta Beal. L. 91. Comanche Spring. 

June 1849. F. texana Vasey. 

"On rocky soil under trees.'' Occasionally with proliferous 
spikelets. 
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1259. HiLARiA TEXANA Nash. L. 92. (Comanche Spring). 

Aug. 1849. 

1260. Leptochloa MUCRONATA Kunth. L. 84. (Comanche 

Spring). June 1849. (212). 

1261. Melica diffusa Pursh. L. 85. (Comanche Spring. 

June 1849). (IV.729). 

1262. MuHLENBERQiA Reverchoni Vasey & Scribn. L. 88. 

(Comanche Spring). Aug. 1849. 

DifiFera from the Reverchon type in its more stron^y convo- 
lute, curved, filiform leaves and shorter (1 mm.) awn of the 
flowering glimie. The panicle and spikelets seem normally pur- 
plish in both and the long tapering spikelet is characteristic. It 
differs from M, trichopodes Chapm. in its shorter, narrow, ap- 
pressed panicle, its shorter, involute, filiform curved leaves and 
smaller size; the spikelets also are longer and more acuminate and 
the awn shorter. 

1263. Opi JSMBNus UNDULATiFOLnjs Beauv. L. 399. (New 

Braunfels). Aug. 1850. (210). 

1264. Panictjm capillare L. L. 163. (Comanche Spring). 

Sept. 1849. 

"On the Salado; thickets and roadsides." 

P. LiNDHEiMERi Nash. New Braunfels. 1849. 

1265. P. PEDicELLATUMVasey. L. 158. (Comanche Spring). 

Aug. 1849. 

1266. P. PROLiFERUM Lam. L. 191. Comanche Spring. 

Sept. 1849. 

1267. P. Reverchoni Vasey. L. 162. Comanche Spring. 

Aug. 1849. 

" In large bunches on fertile soil." 

P. viRGATUM L. L. 160. Comanche Spring. Sept. 
1849. "Dry creek beds." 

1268. P. VIRGATUM L. L. 160. Comanche Spring. Sept. 

1849. (IV-723). P. giganteum Scheele. 

1269. Paspalum distichum L. L. 86. Comanche Sprmg. 

June 1849. "In water of sprmg." 

1270. Uniola latifolia Michx. L. 370. New Braunfels. 

Aug. 1850. "Shady banks." 
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1271. Adiantum Capillus-Veneris L. L. 380. (New 

Braunfels). Aug. 1850. 

1272. Aneimia mexicana Kl. L. 212. (New Braunfels). 

Nov. 1849. (III-672). 

1273. AsPLENiuM RE8ILIENS Kze. L. 408. (New Braun- 

fels. March) 1850. 

1274. A. REsiLiENS Kze. L. 215. (New Braunfels). Dec. 

1849. 

1275. Dryopteris patens Ktze. var. macroura (Kaulf.). 

L. 382. (New Braunfels). July 1850. Aspidium 
macrourum Eaulf . 

The large size of these fronds (1.5 m.)} the long pinnae (1-2 dm.), 
with long falcate acute lobes and the thick texture seem to {dace 
our plants here, but it is doubtfully distinct from the smaller D. 
patens Ktze., which also occurs in this region. 

1276. D. patens Ktze. var. macroura (Kaulf.). L. 322. 

(New Braunfels. 1850). 

1277. NoTHOLAENA siNUATA Kaulf. L. 605. (New Braun- 

fels). Nov. 1850. Form with deeply sinuate- 
dentate pinnae. 

1278. N. SINUATA Kaulf. L. 414. (New Braunfels). May 

1850. 

Pinnae with fewer and more shallow lobes than in the tjrpieal 
form. A similar specimen in the Engelmann Herbariimi is given 
as var. argyroUpia A. Br., but I have not been able to find the 
description. 

1279. Pellaea dealbata Prantl. L. 608. (New Braun- 

fels). July 1851. 

1280. P. FLEXuosA Link. L. 463. (New Braunfels). May 

1850. 

1281. Ophioglossum Engelmanni Prantl. L. 53. Co- 

manche Spring. May 1849. 

''Moist places of the higher moiintain valleys." Type collec- 
tion; Jahrb. Kdnigl. Bot. Gart. Berlin. 8 s 318. 

1282. Marsilia uncinata A. Br. L. 125. (Comanche 

Spring). July 1849. 

1283. M. uncinata A. Br. L. 590. (New Braunfels). Jime 

1851. 
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Boston Jour. Nat. Hist. 5: 112-116. 

(New species of Drummond's Texas collection). 
Brat, W. L. Distribution and adaptation of the vegetation of Texas. 

Bull. No. 82. Univ. of Texas. Austin. 1906. pp. 108. 
Destruction of timber by the Galveston storm. 

The Forester. 7 : 53-56. 1901. 
Ecological relations of the vegetation of western Texas. 

Bot. Gaz. 82 : 99-123, 195-217, 262-291. 1901. 
Forest resources of Texas. 

Bull. No. 47. Bur. Forest., Dept. Agr. Washington. 1904. 71 pp. 
^— The timber of the Edwards Plateau of Texas; its relation to climate, 
water-supply and soil. 

Bull. No. 49, Bur. For., Dept. Agr. Washington. 1904. 30 pp. 
Texas forests and the problem of forest management for the long- 
leaf pine lands. 

The Forester. 7 : 131-138. 1901. 

— The tissues of some plants of the Sotol country. 
Bull. Torr. Bot. Qub. 80: 621-623. 1903. 

Vegetation in the Sotol country in Texas. 

Bull., Sci. Ser., No. 6. Univ. of Tex. Austin. 1905. 24 pp. pi, 
Britton, N. L. Contributions to Texan botany. Additions to the list 
of plants collected by Miss Mary B. Croft at San Diego, Texas. 
Trans. N. Y. Acad. Sci. 9 : 181-183. 1890. 

A list of the Cyperaceae collected by the late Mr. S. B. Buckley from 

1878 to 1883, in the valley of the lower Rio Grande in Texas and 
northern Mexico. 
BuU. Torr. Bot. Oub. 11 : 85-87. 1884. 
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Britton, N. L. Note on some plants collected by Mr. Frank Tweedy in 
Tom Greene Co., Tezas, in 1879. 
Trans. N. Y. Acad. Sci. 9 : 183-185. 1890. 

& H. H. RusBT. A list of plants collected by Miss Mary B. Croft 

at San Diego, Texas. 
Trans. N. Y. Acad. ScL 7 s 7-14. 1887. (reprinted). 
BucKLET, S. B. Description of new plants from Texas. 
Ftoe, Acad. Phila. 1861 1 448-163; 1862 : 5-10. 

Remarks on Dr. Asa Gray's Notes on Buckley's new plants of 

Texas. 
Pioc. Acad. Phila. 1869: 135-138. 

A preliminary report of the Texas Geological Survey, with appendix: 

Description of new Texas grasses. Austin. 1866. pp. 92. 
Bush, B. F. A list of the ferns of Texas. 
Bull. Torr. Bot. Qub. 80: 343-358. 1903. 

Some new Texas plants. 

Rep. Mo. Bot. Gaid. 17:1 19-125. St. Louis. 19061 

The Texas Tradescantias. 

Trans. St. Louis Acad. ScL 14 : 181-193. 1904. 

Two new Texas Tradescantias. 

Rep. Mo. Bot. Gard. 16: 100, 101. 
Cooke, M. C. List of the fungi of Texas. 

Ann. N. Y. Acad. Sci. 1 : 177-187. 1878. 
CouiyrBR, J. M. Upon a collection of plants made by Mr. G. C. Nealley 
in the regbn of the Rio Grande, in Texas, from Brasos Santiago 
to El Paso county. 
Cont. U. S. Nat. Herb. 1 : 25-65. Washington. 1890. 

Botany of Western Texas. A manual of the Phanerogams and 

Pteridophytes of Western Texas. 
Cont. U. S, Nat. Herb. 2: 1-588. Washington. 1891-1894. 
CoviLLE, F. V. & D. T. MacDouqal. Desert Botanical Laboratory of 
the Carnegie Institution* (pp. 3 & 4 devoted to Texas). 
Pub. Carnegie Inst. No. 6. Washington. 1903. 
CxTRTiB, G. W. Grasses (of Texas). 

Bull. No. 3. Tex. A. & M. Coll. Houston. 1885. pp. 11-13. 
Engelmann, Georoe. Plantae Wislizenianae. An addendum to "Me- 
moir of a Tour to Northern Mexico connected with Col. Doniphan's 
Expedition in 1846 and 1847 by A. Wislizenus." Washington. 1848. 
pp. 87-115. 

Cactaceae of the Boundary. 

U. S. & Mex. Bound. Surv. 2: 1-78. pi. 1-73. Washington. 1859. 

Description of the Cactaceae of the Whipple Expedition. 

Pac. Ry. Surv. 4:27-58. pi. 1-24. Washington. 1856. 

On the character of the vegetation of southwestern Texas. 

Proc. A. A. A. S. 5: 529-532. 1851. 
& Asa Grat. Plantae lindheimerianae: An enumeration of F. Lind- 
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heimer's collection of Texas plants, with remarks and descriptions 
of new species. . 
Boston Jour. Nat. Hist. 5 s 210-264 (2-56 of reprint). 1845; Part II. 
6: 141-240. 1850. 
Gray, Asa. Fiantae Fendlerianae Novi-Mexicanae: An account of a 
collection of plants made chiefly in the vicinity of Santa F^, New 
Mexico, by Augustus Fendler; with descriptions of new species, critical 
remarks and characters of other undescribed or little known plants 
from surrounding regions. 
Mem. Amer. Acad. n. ser. 4 : 1-116. 1849. 

Plantae Novae Thurberianae: The characters of some new genera 

and species of plants in a collection made by Geoige Thurber, Esq., 
chiefly in New Mexico and Sonora. 
Mem. Amer. Acad. 5 : 297-328. Cambridge. 1854. 

Brief characters of some new genera and species of Nyctaginaoeae, 

principally collected in Texas and New Mexico, by Charles Wright. 
Amer. Jour. Sd. II. 16: 259-263, 319^24. 1853. (reprinted). 

Plantae Wrightianae Texano — Neo-Mexicanae. An account of a 

collection of plants made by Chas. Wright, A. M., in an expedition 
from Texas to New Mexico in the summer and autimm of. 1849. 
Smithson. Cont. Knowl. 8. Art. 5. 146 pp. 10 pL. 1852; 5. Art. 6. 
119 pp. 4 pi. Washington. 1853. 

Notes upon the "Description of new plants from Texas," by S. B. 

Buckley. 
Proc. Acad. Phila. 1862 s 161-168. 

Characters of some new genera and species of Compositae from Texas 

Proc. Amer. Acad. 1 : 46-50. Boston. 1846. 

Wild potatoes in New Mexico and western Texas. 

Amer. Jour. Sci. II. 22 : 284-285. 

Plantae Texanae: A list of plants collected in eastern Texas in 1872 

and distributed to subscribers by Elihu Hall. pp. 29. Salem, Mass. 
1873. 
Havard, V. Report on the flora of southern and western Texas. 
Proc. U. S. Nat. Mus. 8 : 449-533. Washington. 1885. 

The Mezquit. 

Amer. Nat. 18: 451-459. 1884. 
Heller, A. A. Botanical explorations in southern Texas during the 
season of 1894. 
Cont. Herb. Franklin and Marshall College. Lancaster, Pa. 1895. 
pp. 116. 9 pi. 
Hill, R. T. & T. W. Vaughan. Geology of the Edwards plateau and 
Rio Grande plain adjacent to Austin and San Antonio, Texas, with 
reference to the occurrence of underground waters, (pp. 210-212). 
An. Rep. U. S. Geol. Surv. 18 : 193-321. Washington. 1898. 
HoLZiNGER, J. M. Descriptions of four new plants from Texas and Colorado. 
Cont. U. S. Nat. Herb. 1 1 286-287. Washington. 1893. 
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Hooker, W. T. Notice conoeming Mr. Dnunmond's ooUeotions made 
chiefly in the southern and western parts of the United States. 
Hooker's Comp. to Bot. Mag. 1 : 39-49. 1835. 
(Describes Drummond's Texas travels). 
Jenninqs, H. S. Some parasitic fungi of Texas. 
Bull. No. 9. Tex. Agr. Exp. Sta. pp. 23-29. 
LiNDHEiMER, F. J. Aufs&tzc und Abhandlungen von Ferdinand Lind- 
heimer in Texas. Die Cypresse im westlichen Texas, pp. 1-15. Eine 
Uebersicht der Flora von Texas, pp. 49-56. Die kdrbisartigen 
Gewachse in Texas, pp. 49-56. Frankfort a. M. 1879. 12 mo. 
pp. 176. 
Long, W. H. Texas fungi. — 1. Some new species of Puocinia. 

Bull. Torr. Bot. Club. 29 j 110-116. 1902. 
MoHR, Chas. Timber pines of the southern United States. 

Bull. No. 13. U. S. Div. Forestry. Washington. 1896. pp. 45 & 46. 
MuNSON, T. V. Forests and forest trees of Texas. 

Amer. Jour. Forestry. 1 : 433-451. 1883. 
— — - Investigation and improvement of American grapes at the Experi- 
ment Station grounds near Denison, Texas. 
Bull. No. 56. Agr. Exp. Sta. Tex. pp. 215-286. Austin. 1900. 
NoBTON, J. B. S. Notes on some plants of the southwestern United 
States. 
Trans. Acad. Sci. St. Louis. 12 : 35-41. 1902. 
Paumel, L. H. Notes on the flora of Texas. Ames, la. 1894? 15 pp. 
Pabrt, G. G. Introduction (to the botany of the Mexican Boundary). 

U. S. & Mex. Bound. Surv. 2 1 ^26. Washington. 1859. 
Phippen, G. D. Impressions of the flora of Texas, with collections of 
Lester F. Ward. 
Bull. Essex Institute. Salem, Mass. 10 : 86-93. 1878. 
PrrrtrcK, B. G. Grasses and forage plants (of Texas). 

Bull. No. 46. Tex. Agr. Exp. Sta. Austin. 1898. pp. 1009-1030. 
RoEMER, Ferdinand. Texas. Mit besonderer Riicksicht auf deutsche 
Auswanderung und die physischen Verhaltnisse des Landes nach 
eigener Beobachtung geschildert. Mit einem naturwissenschaftlichen 
Anhange \md einer topographisch-geognostischen Karte von Texas. 
Bonn. 1849. pp. 464. 
(Much about Texas botany). 
Sargent, G. S. Report on the forests of North America (exclusive of 
Mexico). 
Tenth Gensus Rep. 9: 540-543. Washington. 1888. 
Scheele, Adolf. Verzeichniss der von Dr. Ferdinand Roemer aus Texas 
mitgebrachten Pflanzen. In Roemer's Texas, pp. 425-449. Bonn. 
1849. 

BeitrUge zur Flor von Texas. 

Linnaea. 21:453-472,576-602, 747-768 (1848); 22: 145-168, 339- 
352 (1849); 23: 139-146 (1850); 25: 254-265 (1852). HaUe. 
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ScHBiLS, Adolf. Beitnlge sur Eenntniss der Labiaten. 
Linnaea. 22:584-^596. 1849. 

BeitrSge zur Kenntniss der Euphorbiaoeen. 

Lmnaea. 26:580-588. 1852. 
Smith, J. G. Qnusing problems in the Southwest and how to meet them. 
Bull. No. 16. U. S. Div. Agros., Dept. Agr. Washington. 1899. 
47 pp. 
Spach, E. Description of some new Cistaoeae, chiefly foimd by Mr. 
Drummond, in the southernmost regions of North America. 
Hooker's Comp. to^ot. Mag. 2:282-293. 1836. London. 
SuLLiVANT, W. S. Mosses and Liverworts (of the Whipple Expedition). 

Pac. Ry. Surv. 4: 185-193. pi. 1^10. Washington. 1856. 
ToRRET, John. (Botany of the Whipple Expedition). 
Pac. Ry. Surv. 4: 61-182. pi. 1-25. Washington. 1856. 

Botany of the Boundary. 

U. S. & Mex. Bound. Surv. 2: 27-270. pL. 1-61. Washington. 1859. 

Plants collected during Capt. Marcy's exploration of the Red River 

of Louisiana in 1852. Washington. 1854. 

Report on the botany of the Sitgreaves Expedition in "Report of an 

expedition down the Zufd and Colorado Rivers by Captain Sitgreaves." 
Washington. 1854. pp. 153-178. pi. 1-21, 
(Contains many references to species from Texas). 

k, Asa Grat. Report on the botany of the (Pope) Expedition 

(32d ParaUel). 
Pac. Ry. Surv. 2: 157-185. pL. 1-10. Washington. 1855. 
TowNBEND, C. H. T. On the biogeography of Mexico and the south* 
western United States, pp. 80-85. 
Trans. Tex. Acad. Sci. 2*: 33-86. Austin. 1897. 

On the biogeography of Mexico, Texas, New Mexico and Arirona. 

Trans. Tex. Acad. Sci. 1*: 71-96. Austin. 1895. 
Tract, S. M. A report on the forage plants and forage resources of the 
Gulf States. 
Bull. No. 15. U. S. Div. Agros. Washington. 1898. 55 pp. 
Underwood, L. M. Pteridophyta (of western Texas). 

Cont. U. S. Nat. Herb. 2: 557-568. Washington. 1894. 
Vaset, Geo. Report of an investigation of the grasses of the arid districts 
of Texas, New Mexico, Arirona and Utah in 1887. Washington. 1888. 
61 pp. 29 pi. 

Grasses of the South. A report on certain grasses and forage plants 

for cultivation in the South and Southwest. Washington. 1887. 
63 pp. 16 pi. 
Ward, L. F. Texas plants. Washington. 1877. 5 pp. 
Watson, Sereno. List of plants from southwestern Texas and northern 
Mexico, collected chiefly by Dr. E. Palmer in 1879-80. 
Proc. Amer. Acad. 17:316-361. 1882. 18:96-191. 1883. 
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Wilcox, T. E. A A. Wood. Catalogue of plants collected in northwest 
Texas near the headwaters of Red River, by First Lieut. E. H. Ruffner, 
U. S. Engineers 
Rep. Chief of Eng., U. S. A., 1877. App. RR. pp. 1422-1426. Wash- 
ington. 
WiSLizENUS, A. Memoir of a tour to northern Mexico, connected with 
Col. Doniphan's expedition in 1846-47. Washington. 1848. 
(Also a German translation by George M. von Ross. Braunschweig. 
1850). 
WooTON, E. O. Southwestern localities visited by Charies Wright. 
(Useful to fix his Texas localities). 
BulL Torr. Bot. Qub. 88: 561-56& 1906. 
YouNO, M. J. Familiar lessons in botany with flora of Texas, adapted to 
general use in the southern states. New York. 1873. 8vo. 646 pp. 
ZoN, Raphael. Loblolly pine in eastern Texas, with special reference 
to the production of cross-ties. 
BuU. No. 64. U. S. For. Serv. Washington. 1905. 53 pp. 6 pi. 



In the preparation of this paper I have also had access to 1. An uq> 
published MS. containing Gray's notes on Scheele's "Flor von Texas." 
No date. 2. The unpublished letters of Dr. Gray to Dr. Engeimann. 
1840-1883. 3. Numerous letters from members of Lindheimer's family 
and others, relating to his life and work. 4. Various newspaper articles 
and dippings relating to the same, including Lindheimer's Ruckblicke 
auf das Entstehen und Leben der Neu Braunfelser Zeitung." (June 21, 
1872). 
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INDEX TO PLANTAE LINDHEIMERUNAE PARTS I-HI. 



In this index, the names in Roman type have been oonfonned to the 
Vienna Code of 1905, as far as was possible in the time at my disposal. 
Other specific names, regarded as synonyms, are in Italics with cross- 
references, the modem equivalents and corrections being given for Parts 
I and II. 

The numbers in all cases refer to pages, those of Part I being to the 
reprint (pp. 2-56), to which it is necessary to add 208 in any given case 
to make the page correspond with the same in the Boston Journal of 
Natural History (5t 210-264). The references to pages of the present 
publication (Part III) are .p>rinted in Italics to distinguish them from the 
pages of Part II similarly numbered. 



Abntllon holoserieeum 162 

B=Wi88adula holosericea Oarcke 
incanum 

see A. tewenae 161 
teaense 161 

:=^A. incannm Sweet 
Wrightli 162 
Acacia amentacea 185 
Farnesiana 8, 31, 167 
fllicioldes 165 

as A. hirta 8, 81 
hirta 8, 31 

see A. fllicioldes 
Roemerlana 184, 185, 19S 
Acalypha Llndhelmerl l]jfi^ ISk 

radians geranlifolla 15k 
Acer Negundo texanum 

as Uegundo aceroides 166 
Acerates aurlculata 191 

viridlflora 14S, 181 
Achillea Millefollnm 231 
Acleisanthes longiflora ISS 
Acnlda tamarlsclna 188 
Actlnella linearlfolla 41, 281, m 

Bcaposa 231 
AoUnomeris WrighUi 229 

^Verbeslna Wrightli Gray 
Adiantum Capillus- Veneris tOO 
Aesculns octandra 16k 
octandra hybrlda 16k 

as A. Pavia diaoolor 83, 167 
Pavia discolor 33, 167 

see A. octandra hybrlda 
Aga89igia 8uavl8 230 

see Galllardla suavis 



Agrostis vertldllata ISO 
Aldama uniserialis 228 

see Sclerocarpus major 
Aletrls aurea 29 
AlgaroMa glanduloaa 34, 181 

see Prosopis Jnllflora 
Allionla nyctaginea latifolia 1S9 
pilosa 

as Oayhaphus pUoBa 51 
Allium mntablle 29, 32, lk», 195 

Nuttallli 195 
Altemanthera repens lk7, 188 
vUliflora 
see A. repens 
Amaranthns albas 1|7 

spinosus 189 
Amblyolepis setigera 175 
Ambrosia aptera 226, 173 
artemlsiaefolla panlculata ITS 
ooronopifolia 12, 226, 227, 

=A. psllostachya DC. 
glandulosa 

see A. artemlsiaefolla panlculata 
ITS 
Lindheimeriana 
see A. psllostachya Llndhelme- 
riana 173 
panioulata 
see A. artemlsiaefolla panlculata 
173 
psllostachya 173 
as A. ooronopifolia 12, 226, 227 
Ammannla cocdnea 
as A. latifolia 188 
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Amorpha fmtlcoBa 174, i89 

glabra 7 

paniciilata 7 

texana 165 
Ampelopsis heptaphylla m 
Amphlachjris dracuncnloidee 224, ns 
Amsonla clllata texana 152 
Andrachne phyllanthoides U9f ^89, 190 

R€VCfVnOn% 

see A. phyllanthoides Beverchoni 
J89,m 
Andropogon avenaeeus 80 

==Chry8opogoii aTenacemi Benth. 
f arcatus 157, 197 
macrouras 65 
scoparluB 197 
Torreyanns 197 
Androstephlum coenileam ISO, iSS 
violaoeum 

see A. coeraleora 
Aneimia mezicana ISi, 900 
Anemone carolintana 3 
Antirrhinum antlrrhiniflomm HS^ISS 
Aphanofltephus ramoBlsBimns 175 
as Effletes ramotisHma 220 
sklrrolMiBls ITS 
as Effletes arkansana 14 
Aphora humiUa 64 

see Arglthamnia hnmiUs 190 
tMrourialina 25, 32 

see Argitliamnia mercnrlallna 
U7, m 
Aplos taberosa 170, 165 
Aplopappns dlvarlcatus 

as Isopappua divarioaius 40, 228 
Hookerlanus 

as Isopappua Hookerianus 40 
spinulosns 228 
Apocynum cannablnnm 15t 
Apogon gracilis 232, 17^ 
Arabis petiolaris 161 
Arcenthoblnm amertoanum 214 
=A. Ozycedrl Bieb. * 
campylopodam 214 
orypiopodum 214 

=A. vaglnatum Presl 
Ozycedri 

as A, amerioanum 214 
▼aglnatam 
as A. orypiopodum 214 
Arenaria Benthamii 161 
patula 
as A. Pitoheri 88 



Argithanmia aphoroides 1S4 
hnmllia 190 

as Aphora humWo 64 
mercurialina If7, 190 
as Aphora mercurialina 25, 32 
Argyrothamnia; see Argithamnla 
Aristlda aeqnlramea ISl 
longi^eta Hookeri 

see A. purpurea Hookeri 197 
purpurea 151 
purpurea aequi/ramea 
see A. aequiramea 
purpurea califomioa 
see A. aequiramea 
Roemeriana 

see A. purpurea 
Aristolochla longiflora 51 

reticulata 52 
Artemisia caudata 231, 17^ 
dracunculoldes 231, 174 
gnaphalodes m 
ludoviclana 231 
mezicana 174 
as A. vulgaris mezicana 231 
Asclepias incamata longifoUa 15S 
ZAtidheimeH 42 

B=A. longlcomu Benth. 
linearis US, 181 
longlcomu 

as A. LindhetmeH 42 
longipetala 

see Asclepiodora Tlridis 
paupercula 15 
tezana iSi, 181 
verticillata 15S 
Asclepiodora decumbens 158, 181 

▼irldis US 
Aspicarpa hyssopifolia 167 
Aspidium maorourum 

see Dryopteris patens macronnt 
too 

Asplenlum resillens tOO 
Aster oameus 219 

see A. saliclfoUus 
cameua aultasper 219 

see A. saliclfoUus subasper 
divarioatus 219 

see A. ezllls 
Drummondil 39, 219, 17^ 
dumosus 174 
ezllls m 

as A. dif?arioaiu8 219 
multiflorus 219, 174 
oblonglfoliuB 174 
panlculatus 174 

as A. simplem 219 
phyllolep&s 11 
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Aster salicifolius tn 
as A. eameua 219 
serioeus 219, 17^ 
simpler 219 

see A. panicalatus simplex 274 
splnosuB 219 
Timineus J(74 
Tirgatus 219 
Astragalus caryocarpus 34, 176, m 
leptocarpus 8 
Llndheimerl 166 
mevicanus 176 

»=A. plattensis Natt. 
Nuttalllanus trlchocarpus 7, UBS 
Wrlghtil 176, iffff 
Atrema amerioana 213 

«=»Blfora americana Wats. 
Baccharis angustLfolla IH 

tezana 224 
Bellis integrifolla 40 
Berberls trifoUoIata 142, leo 
Bergla texana 

as Elatine texana 187 
Berlandiera texana 226, 178 

tomentosa dealbata 12 
Bernardia myrleaefolia H8, 190 
Bidens chrysanthemoidea 229 
see B. laeyls 
frondosa ns 
laevls ns 
as B. chryMnthemoides 229 
Blfora americana ni 

as Atrema amerioana 218 
BigeloYla nadata vlrgata 12 
Boerhavia diffusa 51 

B=B. vlscosa Lag. & Bodr. 
hirsnta U7 
linearlfolia W, JS8 
▼iscosa 

as B, diffusa 61 
BoUvaria ChHsehachii 

see Menodora heterophylla US 
Bouchetla anomala X|4, 18^ 
Rotiteloua curtipendula iSlj 198 
hlrftnta 156, 198 
texana 1S6, 198 
Bradburla hirtella 12 
Ilrasenla pcltata 32 
Rrazoria scutellarioides 49, 187 

truncata 48 
Brewerla aqaatica 

as Convolvulus tiquaticus 18 
PIckerlDgii 
as Convolvulus Piokerinffii 44 



Brickellla cylindracea 218, ns 
dentata 

see B. Riddellii ns 
RlddelUi ns 

as Clavigera Riddellii 218 
Bnchloe dactyloldes 151, 198 
Buchnera americana parrlflora 32 

elongata 19 
Bnddlela racemosa 145, 18t 
Bumella lanuginosa 181 
Calllcarpa americana 185 

digitata 160 
Callirrlioe involucrata 169 

pedata 160, 161 
Calophanes linearis U6, IBS, 196 

as Dipteracanthus linearis 50 
Calymmandra Candida 40 
>=ETax Candida Gray 
Camassia angusta M9, 195 
as ScUla angusta 29, 32 
Fraserl U9, 195 
Fraseri angusta 
see C. angusta 
Campanula coloradoense 

see Specularla coloradoensis l^i 
Capsicum baccatum 1^6, 18^ 
Carex mlcrodonta 150 
Roemeriana 

see C. mlcrodonta 
scaberrima 150 
tetrastachya ISO 
Carya Pecan 19S 
Cassia baubinioldes 180 
Chamaecrista cinerea 84 
Lindhelmeriana 179, 16$ 
pumillo 180 
Roemeriana 180, 166 
Castilleia indiyisa 47, 185 

purpurea US, 15S 
Ceanothus ovalis 170 
see C. ovatus 
ovatus 16S 

as O. ovalis 170 
Celtis Berlandieri 19t 
Helleri 

see C. reticulata 
Lindheimeri 

see C. Berlandieri 
mlsslsslpplensls 19fi 
pallida 192 
reticulata 192 
temana 

see C. Berlandieri 
Cenchrus tribuloldes 156 
Centau^'ea americana 14, ns 
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Centauridlum DrumfMndii 228 

^^Xanthlsma tezanum DC. 
Cerasut serotina 186 

ssPrunus aerotlna Bhrh. 
Cercis occldenUlts 177, iSS 

reniformis 177 
Cereus caespitosuB 30, 202 
caespitosas castanens 89, 202 
octacanthuB 

as C, Roemeri 204 
princeps 

as O. variabUU 205 
procumbens 203 
Roemeri 

*=€. octacanthus Goult 
vnriabilia 

^-=C. princeps Hort 
Chaerophyllnm Telnturlerl var. 211 

=C. daBycarpum Natt In part 
Chaetochloa glauca 198 
polystachya iSl 
BetoBa 198 
ChaetopappuB aBteroldes 30 
Chamaesaracha conioides U5, 184 

CoronopuB H5, iSS, 184 
Chaptalia nutans 

as Leria nutans 232 
Chara contrarla 157 
contrarla hlspidula 157 
oontraria Lindheimeri 

see C. contrarla hlspidula 158 
oontraria robusta 

see C. Intermedia 
flexllls 56 
foetlda 158 
gymnopus conjuflrens 158 

as O. polyphylla 66, 60 
gymnopus Humboldtll 158 

as 0. polyphyUa Humboldtiana 

& C. polyphylla Muhlenbergii 56 
HumboldiU 

see C. gymnopus HomboldtU 
intermedia 157 
Lindheimeri 

see C. contrarla hlspidula 157 
polyphylla 56, 66 

see C. gymnopus conjugens 
polyphylla vara. 66 
polyphylla confugens 

see C. gymnopus conjugens 158 
polyphylla Humboldtii 

see C. gymnopus Humboldtll 1S8 
polyphylla Muhlenbergii 

see C. gymnopus Humboldtll 158 
sejuncta brevibracteata 56 
sejuncta longibracteata 60 
tenulssima 60 



Cheilanthes Lindheimeri 157 

tomentosa 157 
Chenopodium Berlandlerl 189 

hybrldum W 
Chlorls TerUcillata aristulato 158 
Chrysactinla mexlcana 175 
Chrysopogon avenaceus 157, 198 

as Andropogon avenaceus 30 
Chrysopsls Berlandieri 

see C. yillosa canescens 175 
oaneaoens 223 

see C. TllloBa canescens 
gramlnifolia 12 
hispida BtenophyUa 228 

B=<:. villosa Btenophylla Qraj 
pllosa 12 

▼lllosa canescens 175 
as C. oaneacene 223 
yillosa Btenophylla 
as C hispida stenophyUa 228 
Clcuta maculata 210 
Cirsium virginianum 14 

=Cnicus Tirginianus Pursh 
Clssus Ampelopsls 184 
Incisa m 

as Vitis inoisa 166 
Btans m 
as Vitis biplnnaia 6 
Olavigera dentata 

see Brlckellla dentata 175 
Riddellii 218 

-«Brlckel11a RlddelUl Qray 
Clematis coccinea ISO 
crlspa 

as O. cylindrioa 3 
eylindrica 3 

«=<?. crlspa L. 
Drummondii 141, ISO 
Pitcher! ISO 
reticulata 3 
& C. Pitcher! in part 
Oleomella mexlcana 3 
Cnlcus altissimus fllipendulus 175 
discolor 175 

nndulatus megacephalus 175 
▼irglnlanus 
as Cirsium virginianum 14 
Cnidoseolus stimulosus 26 

e=<ratropha texana Muell. 
Cocculus carollnlanus 3, 31 
Colubrlna strlcta 16S 

texensis 160, 188 
Commellna angustifolla 27, 82, 158 

ylrginlca 15S 
Condalla lydoldes 189 

as Zigyphus lyoioides 168 
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Condalla obovata 169, m 
obtusifolla les 

as 2Asvphu9 obtusifolia 168 
Conobea multiflda 19, 185 
ConTOlTQlns aquaiious 18 

==»Breweria aqnaUca Qray 
incanus m, 184 

as O. lohatua 44 
lobatus 44 

«ee C. incaniui 
Piokeringii 44 

i«Brewerla Pickerlngii Gray 
sagittifollus m 
Hnuatua 

see C. incanuB IH 
Cooperla Dnimmondll 29, 155, 19ff 

pedoncnlata 150 
Coreopsis cardamlnefolia 175 
Drnmmondii 13, 229 
tlnctoria 13, 229 
Cornus asperifolia 17B 
Corydalls cnryisillqua 160 
Oosmidium fllifolium 41 

==0^helesperma flUfoliam Gray 
Crataegus coccinea moUia 186 

B=<:. mollis Scheele 
Crlstatella erosa 8 
Croton argyranthemum 26 
capitatns 

as PUinophyium oapiiatum 63 
as P. Lindheimeri 24 
frutlcuiosns 1^ 
fruticulosus frutescens 190 
fruiiouloaus paUeaoena 

see C. frutlcnlosns U8 
glandulosus angustlfollus 

as GeUeleria glandulosa 26 
glandulosa Lindheimeri 164 
glandnlosa septentrionalis 164 
Lindhelmerlanus H8 
monantbogynus H8, 154 
texensis J90 
Crusea tricocca 172 

as Diodia trUsocoa 39, 216 
Cucurblta foetidissima 170, 19S 
as O. perennia 198 
Pepo 193, 170 
perennia 193, 170 

see C. foetidissima 
texana 193, 170 
CuscQta airensis calycina 

as O. pentagona oalpcina 17 
arvenaia venruooaa 
see C. Terrucosa 
compacta 17 
caspidata 16 



Cuscuta decora puleJterrima 
see C. pulcherrima 
exaltata 144 
glomerata 18^ 
hispldula 144, m 
neuropetala littwraUa 16 

see C. pulcherrima 
neumpetala minor 16 
see C. pulcherrima 
pentagona 144 
pentoQima oalyiy^ha 17 

»=<!. aryensls calycina Bngelm. 
pulcherrima 1^4, 1%4 
as C. neuropetala littoralia 15 
as O. neuropetala minor 16 
rostrata 17 
Terrucosa 17, 144 
Cyclanthera dissecta 193 
Cynosciadium pinnatum pumilum 10 
Cypenis acumlnatus 1S6 
artlculatus 198 
esculentus 197 
filiculmls 197 
inflexus 197 
Lusulae umbellulatus 

as C vegetua 29 
OYularis 29 
speciosus ISO 
tetragonus 29 
vegetua 29 
<=C. Luznlae umbellulatus Britt 
Dalea aurea 7, 31, 176, IW 
frutescens 176, tB6 
laxiflora 175, 1S6 
nana 175 
pogonathera 176 
Daaylirion LindheimerUinum 

see Nolina Lindhelmeriana 150 
texanum 150, 195 
Dauhentonia longifolia 6 

=Sesban!a Cavanillesil Wats. 
Daucoama laciniatum 211 

B^Ptlllmnium laciniatum Kuntse 
Delphinium azureum vimineum 160 

as D. vireacena 142 
Desman thus acumlnatus 166 
bracbylobns 184 
brachylobus glandnlosa 86 
leptolobus 166 
retlculatus 166 
velutinus 183, 166 
Desmodlum Lindheimeri 187 
panlculatum pubens 187 
WrightU 177, 187 
Dlanthera amerlcana 50, 188 
humills 22 
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Diaperia proUfera 224 

»=Bvax prolifera Nutt 
Dichondra repens ISi, i8| 
Dicliptera brachlata 22, IBS 
Dicromena colorata 1S6, 197 

nivea 156, 197 
Diodia tricoooa 8Q, 215 

=<::ru8ea trlcocca Heller 
DlospyroB terana m, J81 
Dipteracanihut oUioaus 22 
*»RueIIia ciliosa Pursh 
Drummo»dii 60 

>=RueIlla clllosa longUlora Gray 
LindheimerianuB 

see B. Drummondlana 1^7, 186 
linearis 50 

see Calopbanes llnearie 
micranthUB 49 

c=R. strepena cleistantha Gray 
nudiflorus 21 
see Rnellia tuberoea i9S 
Discopleura caplllacea 10 

laclniata 171 
Ditbyraea Wlslisent 150 
Draba cimeifolia 82, 148, MO 
cunelfolia platycarpa 

flee next 
platycarpa 148 
«^D. cunelfolia platycarpa Wata. 
Dracopsis ampleaioauliB 227 

'-^Rudbeckla amplexlcaulls Vahl 
DroBera breylfolla 4 
Dryopterls patens 157, 900 

patens macro ura tOO 
Dysodia iagetoides 41 

"^Ilymenatberum tagetoldes Gr. 
Batonla obtusata 151 

as Koeleria trunoata 80 
Echinacea angustlfolla 12, 82, 227, 

175 
Ecblnocactus lAndheimeri 88, 202 
=>E. tezensU Hoepf. 
setlsplnns 88, 201 
setispinus hofnatus 201 

=^B. setlsplnns Muhlenpfordtll C. 
aetispinus setaceus 201 

>=B. setlsplnns Engelm. 
texensls 

as E. lAndheimeri 38, 202 
Bcbinodoms cordlfollus 165, 190 
Bchlnospermam Redow$kU oupulatwn 

see B. tezannm lU 
Effletes arkansana 14 

see Aphanostephus sklrrobasls 
175 
ramoBiaaima 220 
»ee A. ramoslsslmns £fS 



Ehretla elllptlca 159, 189 
Blatine teaana 187 

*»Bergia texana Senbert 
Eleocharls aoicularis 55 

e»B. aclcnlarls radlcans Brttt. 
arenlcola 20 

e^B. montana R. & S. 
cellulosa 156, JSn 
Elephantopus caroUnlanus 175 
Elymus canadensis J51 
strlatus 198 
▼Irglnlcns 157, 196 
Bncella calva 176 

as Bimaia isalva 228 
Engelmannia plnnatlflda 226, 176 
Ephedra antlsyphlUtlca JSk 
Bplcampes dlstlchophylla mutlca 16f, 
1!98 
Ilgulata 1918 
Eragrostls hypnoldes 
as Poa oapitata 81 
intermpta l£6, IffT 
trlcbodes 157 
Erlgeron canadense irlabratnm 220 
modestus 220, 176 
phlladelpblcus 1716 
qnerclfollus 176 
repens 

as E. aoaposum 11 
tenuis 176 
Brlochloa serlcea ISl, 198 
Brlogonum annunm 1|7, 189 
Lindheimerianum 

see B. annuum 1^7 
longlfollum ISh 189 
longlfollum plantaglneum 22, 32 
multUlorum 51 
tenellum ramoslsslmum 151 
Brodlum texanum 157, 16f 
Erynglum aquatlcum 

as E. praealium 210 
as E. virginicum 210 
ooronatum 10 

=B. Hookerl Walp. 
LeayenwortbU 209, 171 
praealtum 210 

»==B. aquatlcum L. 
Ravenellll 209 
virginicum 210 
=»E. aquatlcum L. 
Erysimum arkanaanum 144 

=B. asperum DC. 
Brytbraea Beyrlcbli m, 18i 

texensls l^, 18S 
Eucnlde bartonloldes 191, 170 
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Bupatorium ageratlfolium tezense 
219, ne 
ageratoldes 170 
ageratoldes angnstatam 276 
Berlandieri ieaetue 

see B. ageratifolium texense TTB 
coelestlnum J76 
Incarnatnm 11, 17$ 
rotandlfoliam 11 
serotlnmn 219, 170 
Bnphorbla angusta 15^, JSO 
arenaria 52 

see E. sygophylloidea 
arkansana 58, 190 
blcolor 25, 32 
blcolor concolor 25 
Fendleri Ufi, 190 
flewioaulU 

see E. serpens 149 
Geyeri 62 
glyptosperma 190 
hemiarioidee 52 

see E. serpens U9 
heteroyphylla 1&(, 190 
heterophylla graminifolla 191 
longlcruris 148, H9, ISS, 191 
maculata 191 
marglnata 191 
marglnata uloleuca 58 
nutans i$4, 191 
prostrata H9 
Boemerlana m, 155, 191 
rupicola 

see B. Fendleri 1^9, 190 
serpens H9, IS4 

as E. hemiarMdet 62 
▼llllfera U9, 191 
zygophylloldes 191 

as E, arenaria 52 
Bnstoma Rasselliannm 44, 189 
BusiylU purpurea 27, 32 

B^Nemastylls purpurea Herb. 
Butoca hirsuia 18, 46 

=PhaceIla parrlflora hlrsnta Gr. 
patuliflora 45 

see Pbacelia patuliflora 
airictiflora 45 

=Pbacella strictiflora Gray 
Bvaz Candida 

as Calymmandra oamdida 40 
multlcaulls 

as Filaginopsia mulUeaulU 224 
prollfera 176 

as Diaperia prolifera 224 
BtoIyuIus argenteus ISt 
mollis 159 



Bysenhardtla amorpholdes 173, 174, 
161 
splnosa 174 
Pedia amarella 217 

see Valerianella amarella 172 
eienooarpa 216 
see Valerianella stenocarpa 17f 
Fendlera rupicola 1(8, 1B9 
Festuca octoflora 151 
tewana 

see F. versuta 198 
PUaginopaia multicaulie 224 
s=Evax multlcaulls DC. 
Flmbristylls spadlcea 197 
Forestlera acuminata 54 
angustifoUa H9 
pubescens 149, 155, 181 
Franseria tenulfolla 176, 177 

tenuifoUa triplnnatiflda 227 
Fraxinus amerlcana texensis 181 

Berlandlerlana ISZ 
Froellchla floridana 

as Oplotheoa floridana 22 
Fuirena hlspida 29 
simplex 150, 197 
Galllardia amblyodon 18, 82 
lanceolata 13 
marltlma 

as G. apioiflora 19 
piota 18, 230 

«=G. pulchella plcta Gray 
pulchella 177 
suavls 177 

as Affoagigia auavis 280 
Galactla canescens 171 

texana 170, 187 
Galium texense Gray 

as O. unoinulatum 215 
trlflorum 215 
Ylrgatum 89, 215 
Galphimla angustifolla 169 

as a. linifoHa 166 
Garrya Llndheimerl U9t ITS 
Gaura coccinea 1B9 

Drummondil 86, 190, 169 
Llndbeimeri 9 
longiflora 86 
parvlflora 37, 190,. 169 
sinuata 9, 32, 190, 169 
suffulta 190, 169 
Geiaeleria glanduloaa 25 

B=Croton glandulosus angustlfo- 
Uus Muell. 
Gerardla aspera 185 
denslflora 185 
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Gerardia »fiiciflora 19 
:»G. marltlma Baf. 
strlcUflora 185 
Gilia coronoplfolla 15 
incisa 1^, 18» 
Lindheimeriana 

■ee O. Inclea XfS 
rlgldula US, 189 
rubra 18S 
Gnaphalium polycephalnm 281 

purpureum 14 
Gonolobus bliionis X|S 
cynanchoides 48 
grnnulatus 

see G. reticnlatus 181 
laevis 181 
reticulatUB U8, 181 
unlfarUta 
see Eoulinia nnlfarla US 
GossypianthuB riffldillonu 1S8 
Gratlola sphaerocarpa 46 
Grindella inuloides 40, 177 

sqoarrosa 177 
Gualacum angastifollum 158, J8f 
Gutierrezia texana 11, 32, 222, 177 
Gymnadenia niyea 28 
Gymnosperma corymbosum 177 
HahranthuB tcmanus 55 

Bee Zephyranthes texana 
Ealea ludoviciana 40 

=^etragonotheca Indoviciana Gr. 
temina 227 
see Tetragonotbeca texana 
Hamota miftrina 

Bee Aatragalns NnttHlllaniiB trl- 
cbocarpuB 16S 
Hedeoma aclnoides 146, 187 
Drnmmondil 47 

*»H. Bevercbonl in part 
ReverebonI 1|0, 187 
aa H. Drummondli In part 47 
BedyotiB Boscii 10 

>=OIdenlandia Boscii Cbapm. 
htimifusa 216 

>=Hoastonla hnmlfusa Gray 
fitenophulla var. 216 
^=11011 stonia angastifolia Mlchx. 
Heleninm autumnale 281 
nudiflorum 

as Lepiopoda JHraehypoda pur- 
purea 14 
tenulfollum 14 
Helianthemnm eapltatum 4 
HellanthnB angnBtifoIinB 13 
annnuB 177 

as F. lentidOarU 40, 228 



HeiiantbQB cuoumerifoliuB 18, 32, 228 
B»H. deblllB cncamerifoliuB Gray 
deblliB 

as H. praecox 13 
deblllB cucumerlfolins 

as H. ewmmerifoliMM 18, 82, 228 
groBBe-aerratnB 41 
leniicularU 40. 228 
Bee H. annuuB 177 
Maximlllani 41, in, m 
occidentallB plantaglneuB 18 
praecow 13 

»H. deblUs Nntt 
rlglduB 13 
Hellotropium curasBavlcnoi 18 
Inundatum 18, 18S 
teneilnm 185 
as Lithoapermum ieneUum 18 
Hemicarpha Dnimmondii 197 
micrantba 197 
mioraniha arUiulata 
see H. Drummondli 1P7 
Hendeoandra tegenHs 63 
see Croton texenalB 
Herbertia Drammondtana 198 
Hermannia texana 165 
HerpeBtlB cbamaedryoldes H8, 188 
ouneifolia 19, 32 

=H. Monniera HBK. 
Monniera 185 

aa H. ouneifolia 19, 82 
nigrescenB 19 
Heterantbera dabia 198 

Ilmoaa 198 
Heterotbeca eoabra 12 
see H. Bubaxillaris 
BubaxillariB 177 
Hilaria texana 199 
Hoffmanseggla caudata 179 

Jamesil 178 
Houstonia angustifolla 

as Hedyoiie etenophyUa 21S 
hnmifnaa 
as Hedyoiie humifuea 216 
Hydrocotyle aslatica 
as H. repanda 209 
interrupia 209 

=H. yerticillata Tbnrbi 
repanda 209 

B=H. aslatica L. 
nmbellata 209, 179 
yertlctllata 

as H. interrupia 209 
Hygropbila lacuBtrls 

as Rueittia fueiioiaefkyra 22 
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Hymenathenim pentachaetum 177 
tagetoides 277 

as DyBodia iaoetoidet 41 
Wrightli 229 
Hymenopappus artemlBlaefoUiiB 14, 82 

corymbosns 230, i77 
Hypericum gymnanUmm 4 

maculatum S3 
Hypoxia erecta ae8tivali» 27 

=H. hirsQta aeBtlTalis (Bng. & 
Gray) 
erecta Uptooarpa 27 
«»H. hirsnta leptocarpa (Bng. & 
Gray) 
hlrsata 

as H. erecta it vara. 27 
HyptlB radlata 20 
Jherie 160 
Ilex decidua J8S 
Indigofera Anil polyphylla 172 
leptosepala 6, i67 
Llndhelmerlana 172, 107 
lonldium lineare 151, 152 
see I. polygalaefoliam 
polygalaefolium 161 
as J. lineare 151, 152 
Ipomoea leptophylla 158 
Llndheimeri m 
saglttau 18 
trifida Torreyana 18^ 
Ireslne panlculata Xf7, 189 

as I. celo9ioide» 22 
iBopappua divarioatus 40, 228 

■^Aplopappus dlvaricatns Gray 
HookerUmua 40 
^^Aplopappus Hookerianus Gray 
iTa angustlfolia 226, 178 

cillata 178 
Jatropha tezana 190 

as Cnidoecolus siimulosa 26 
Juglans Pecan 

see Carya Pecan 19S 
rnpestrls 195 
Juncus acuminatus 198 
heteranthvs 28 
^=J. marglnatus Rostk. 
Jnnlperns oocidentalie oenfugens 

see J. sabinoides 19^ 
Jussiaea decnrrens 9 
oecidentalU 37 

=J. octoneryia Lam. 
saffmtlcosa 189 
Kallstroemia maoima 158 

=TrIbu1n8 mazimns L. 
Keerlla bellldifolla 220, 178 
effusa 222, 178 



Koeleria trunoata 30 

=Batonla obtusata Gray 
Krameria lanceolata 4, 151 
see K, secnndlflora 
secundiflora 151, 1B5 
as K. laficeolata 4, 151 
Kuhnia eupatorioidea corymhuloaa 218 
see K. glntinosa 
eupatorioidee gracUlima 218 

see K. rosmarinlfolia gracllllma 
glutinosa 178 

as K, eupatorioidea corymtmloaa 
218 
rosmarlnlfolia gracllllma 178 
as K. eupatorioidea gradUima 218 
Lactnca florldana 178 
Lagenarla vulgaris 194 
Lantana horrlda 148, 188 
Laphamla Llndheimeri 178 
Lathyrus pusUlus 187 
Lechea Drnmmondll 4 

tenulfolia isi 
Lepachys columnarls 178 

columnarls pulcherrlma 227, 178 
Lepldium Intermedium 
see L. medium 161 
laslocarpnm 161 
medium 161 
Leptocaulis ecblnatus 10 
Leptochloa mucronata 31, 199 
Leptopoda Vriichypoda purpurea 14 

:=Helenlum nudiflorum Nutt. 
Leria nutana 232 

==Chaptalia nutans Hemsl. 
Lesquerella alpina 

as Veaicaria alpina 150 
arctlca 

as Veaicaria arotioa 149 
argyrea 161 

as Veaicaria argyrea 146, 149 
aurlculata 

as Veaicaria aurieulata 32, 148 
densiflora 

as Veaicaria denaiflora 145, 148 
Bngelmanni 160, 161 

as Veaicaria Bngelmanni 144, 
145, 148, 149 
Fendlerl 
as Veaicaria Fendleri 149 
as V. atenophyUa 149 
globosa 

as Veaicaria Shortii 148 
Gordoni 

as Veaicaria Oordoni 149 
gracilis 161 
as Veaicaria graoUis 147, 148 
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Lesquerella gracilis sessilis 161 

as Vettoaria angustifoUa 146, 148 
grandlflora 

as Vesioaria ffrandiflara 146, 148 
Lindhelmeri 

as VeHoaria ZAnOheimeH 145, 149 
ludoyiciana 

as VeHoaria luOovioiana 140 
Nuttallil 

as Vesioaria NuttallU 148 
pallida 

as Veeioaria pallida 149 
recarrata 

as VeHoaria reourvaia 147, 148 
repanda 

as Veeioaria repanda 148 
Liatrls acidota 10, 11 
acidota mucronata 10, /78 

as L. fMioronata 10 
acidota ▼emails 11 
elegans 10 
muoronaia 10 

see L. acidota mucronata 
punctata 218, T78 
pycnostachya 11 
Lindera Bensoln X|7 
Lindhelmera texana 226, /79 
Llnnm Berendieri 6, 156 

see h, Berlandleri 
Berlandleri 5, 166, m 
BootiU 155 

»(L. sulcatum Elddell 
BooUU rupeetre 155, 282 

see L. rupestre 
hudeonioides 156 

»=L. multlcaule Hook, 
rupestre m 

as L. BooUU rupeetre 155, 282 
sulcatum 

as L. BooUU 165 
Idpochaeia iewana 229 

see Zezmenia hlsplda 
Lippla cunelfolia Incisa 186 
llgustrlna U6, 186 
nodiflora 159, 188 

as Zipania nodiflora var. 21 
Lithospermum angustlfollum 189 
breviflorum 44, 189 
teneUum 18 

see Hellotroplum tenellum 
Lobelia glanduloea 14 

=L. puberula Mlchz. 
splendens 142. 18/ 
Lonlcera albiflora 172 



LodwlgU hirtella 9 
linearis puberula 9 
natans 190, m 
palustris 190 
Lupinus subcamosus 34, W 

as L. temensie 177, 187 
Lygodesmla aphylla texana 42, 232* 

179 
Lythrum alatum 189 
alatum breviflorum 187 

'^L. lanceolatum Elh 
alatum lanceolatum 188 

see L. lanceolatum 
alatum linearifollum 188 

see L. linearifollum 
alatum ovalifolium 187 

■»L. OTallfollnm Bi^lm. 
alatum pumilum 187 

•s-L. oTallfolium 
lanceolatum 

as L. alatum hreviflorum 187 

as L. alatum lanceolatum 188 
linearifollum 169 

as L. alatum linearifolium 188 
ovalifolium 

as L. alatum ovalifolium 187 

as L. alatum pumUum 187 
Macroslphonia Berlandleri 181 
Malvastrum carpkUfolium 161 

see M. trlcuspidatum 
pedatifidum 160 

■»8phaeralcea pedatiflda Qnj 
trlcuspidatum 161 

as M, oarpinifolium 161 
Wrlgbtli 160, 16i 
Malyaviscus Drummondll 6, Jti 
Mammillarla applanata 198 

■=M. Heyderi Muhl. 
calcarata 195 

as U. sulcata 38, 196 
oompacta 196 
gummifera 199 
hemisphaerica 198 

=M. Heyderi hemisphaerica Bng. 
Heyderi 

as M. applanata 198 

as M. hemisphaerica 198 
mlssouriensis 

as M. NuUaUU 199 

as M. simUis & Tars. 38, 200 
NuUaUU 199 

=M. mlssouriensis Sweet 
radlosa 196 
simOis 38, 200 

=M. mlssouriensis caespitosa W. 
SiUoata 38, 195 

■=M. calcarata Bngelm. 
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Marshallia caespltosa 14, 82, 231, n9 
Marsilia macropoda 151 
tenuifolia ifff 
uncinata 800 
uncinata tezana 157 
Maxlmowlczia Lindheimeii m 

as Sioydium lAndheki^eri 104 * 
Melampodlum clnereum 225, X79 
Melica diffusa 156, 199 
Melothrla chlorocarpa Ifl 
Melochia pyramldata 165, 102 
Menodora heterophylla X^e, US, 152 

longiflora 15i, lU 
Mentselia nuda 101, i70 

oligosperma 101, 170 
Metastelma barbigenim I^, iSC 
Mlkanla scandena 11, 179 
MiOa ooenOea 

see AndroBtephinm coenileum 150 
Mimosa fragrans 182, 107 
Lindbeimeri 181, 167 
malacophylla 182 
Roemeriana 

see Schrankla Roemeriana 108 
strigiliosa 8 
Mlmnlns glabratus 155, 185 
Mlrabilis Jalapa 1^7, 188 
Mltreola peUolata 10, 188 
Mollngo yertlcillata 171 
Monarda artaiaia 21, 32 
see M. citriodora 
citrlodora U6, 187 

as M. arUtata 21, 32 
ZAndheimeri 20, 56 

=«M. scabra Beck 
punctata 20, 187 
scabra 66 

as M. lAndheimeri 20, 66 
iemtiaristata 

see M. citriodora H6 
Moms microphylla 155, 188, 19iS 

rubra 19B, 195 
Muhlenbergla Bevercbonl 189 

trlchopodes 199 
Musenlopsls tezana 

as Tauschia feoNina 211 
Myrlopbyllum beterophyllnm 101 
Nalas gnadalupensis 165 
Nama blspidum 185 

as N. jamaioenais 18 
Jamaicense IM, 185 
Nasturtium tanacetifolium tS 
Negundo aoeroidea 166 

see Acer Negundo tezannm Pax 
Nelumbo lutea 150 



Nemastylis acuta 155, 195 
purpurea 
as EuaiylU purpurea 27, 32 
Nemopblla phacelioides 155, 188 
Neptunia lutea 8, 167 
Nicotiana repanda 1^5, 18^ 

trigonophylla 185 
Nitella praelonga 158 
Nolina Lindhelmerlana ISO, 195 

tezana 150, 155, 195 
Notholaena sinuata tOO 
Nothoscordum bivalve 195 
Nyctaginea capltata 1|7, 155 
Osnotbera Drummondli 8, 180 
Jamesii 180, 170 
linifolia 8 

mlssouriensis 188, 180 
rhombipetala 8 
serrulata pinlfolia 180 
serrulata splnulosa 86, 180, 170 
sinuata 170 
speciosa 8, 170 

==0. tetraptera Cav. 81, 180 
triloba 180, 170 
uncinata 100 
Oldenlandia Boscli 

as Hedyotis BoaoH 10 
Onosmodlum bejariense 184 

Hellerl 18i 
Ophioglossum Engelmanni 900 
OpllsmenuB undulatifolius 199 
as Panioum Mrtellum 30 
Oploiheoa fUtridana 22 

=FroeIlchia florldana Moq. 
Opuntla arborescens 208 
Engelmanni 207 

=0. Lindbeimeri Bngelm. 
fragUia fruteeoene 37, 208 

=0. leptocaulis DC. 
fruieecena 208 

==0. leptocaulis DC. 
intermedia 206 

=0. mesacantba grandiflora C. 
leptocaulis 
as O. fragUia fruteacena 37, 208 
as O. fruteacena 208 
Lindbeimeri 207 

as O. Engelmanni 207 
macrorbiza 206, 171 
mesacantba grandiflora 
as O. intermedia 206 
as O. vulgaria 38, 206 
mlssouriensis 38 
raginata 171 
vulgaria 88, 206 
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Omithogalum teaanum 

see Cftmamla Fraserl l^ 
Othake roaeum m 
Oxalis DrammoDdii 101 

as O. vesperHUanit 168 
Ow^lMphus pUoM 61 

>«AlIionla piloaa Rydb. 
OzytropiB Lambertl 177 
Palafowia Bookeriana 41 

s^Polypteris Hookerlana Gray 
Umana 14 
Bee PolypterlB tezana 
Panlcam capUlare J» 
CurttBil m 
giffonteum 

Bee P. Tirgatnm 15$, iW 
MrteUum 80 

Bee OpllBmennB undalatifollnB 
lacbnanthum 156 
Lindhelmeri 151, 199 
pedicellatum 199 
proliferum 199 
Reverchonl 199 
▼irgatnm 156, 199 
Paronychia dichotoma 83, 162, 188 
Drtimmondli 6, 81 
Lindheimeri 162, 188 
letacea 6 
Partbenlum HyBterophorus 226, IW 
Paspalnm disticham 189 
plicatum 151 
9ericeum 
Bee Briochloa serlcea 151 
Passiflora afflnis 233, 170 

tennlloba 192 
PaTonla lasiopetala 188 
as P. WrightU 161 
Pellaea dealbata 900 

flezuosa 800 
Pentstemon Cobaea 19 

Marrayantim 46 
Petalostemon mnltlflorum 7 
oboTatnm 7, 31 
phleoides micropbyllum 7 
violaceum 7, 176 
Pfaacelia eofngesta m, 189 
parrlflora blrsnta 

as P. Mr9uta 18, 46 
patuliflora us 

as BuUca patiiUflora 45 
strlctUlora 

as ButQoa striotiflora 46 
Pbaseolus diversifolluB 170 

retusus 170 
Philibertla crispa 188 
cynancboldes 189 



Phlox Drnmmondil 44 
pilosa tezana 188 
Boemeriana lU, 183 
Phoradendron callfornlcnm 218 
flaTeacens 

ai P. viUoBum 212 
flavescens glabrlnsculum 212 
flavescens orblcnlatnm 212, 188 
flavescens pubesceuB 212, 189 
Junlperlnum 218 
lanceolatnm 213 
tomentosnm 212 
vUl09um 212 
see P. flayeBcens 
Phyla ificiMi 

see Lippia cunelfolla Inclsa 188 
PhyllanthuB polygonoides 26, 191 
Physalis puheacenB 19 

=P. ylscosa spathulaefolla Gray 
PhysoBtesla intermedia 49 

▼irginiana var. 20 
PUinophiftum eapitatum 68 
B=Croton capltatns Michz. 
tAndheimeri 24 
«»Croton Bngelmannl Ferg. 
PinaropappuB roseus 282, tro 
Plstia Stratiotes 198 
Plantago aristata 22 
gnapTtalioides 22 

=P. infleza Morris (type) 
Helleri 188 
infleza 

as P. gnaphalMdes 22 
occidentallB 188 
Wri8;hUana 147, 188 
Platanns occldentalis 188 
Plnchea camphorata var. 224 

parpurascens 179 
Poa oapitata 81 

»=Bragro8tiB hypnoldeB B8P. 
Polanisla trachyBperma 160 
Polygala alba 1S5 
incamata 8 
leptooaulU 8 

"^P. paludosa St. HIL 
Lindheimeri 160 
paludosa 
as P. Upioea^aU 8 
Polygonella americana Small 
aa P. ericaideB 22, 23 
parrifolla Michz. 
as P. polygama 23 
Polygonum cristatnm 61 
bydropiperoides 189 
la:patbifollQm 189 
ramosisslmum 189 
Bcandens Uk 
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Poljmnla Uyedalla 226, in 
Polypremnm procumbeiiB 10 
PolypterU cftllosa 179 
Hookerlana 
88 Paiafatrta Hookeriana 41 



as Palafoaia ietfana 14 
Pontederla cordata 

as P. lanoifoUa 28. 
Portulaca lanceolata & Tars. 154 

retusa 164 
Potamogeton dlTerslfollus spicatns 56 
lonchites ISO, IM 
as P. natans Tar. 55 
Proserplnaca pecUnacea 191 
ProBopis juliflora 107 

as AlffaroMa olandulo$a 84, 181 
Pmnos glandulosa 86 
gracilis 86 
minutiflora 186, 108 
riTuIarls 186, 108 
serotlna 
as 0erasu9 s^roiina 186 
Psoralea caspidata 172, 107 
cypbocalyz 172, 107 
florlbunda 173 
bypogaea scaposa 178 
obtusiloba 71 
rhombifolia m 
Ptelea Baldwlnil m 
trifollata mollis 88 
Pterocaulon Tirgatum 40 
Ptillmnium lacinlatam 

as Daueoama taoUUaPi 211 
Pyrrhopappus carolinlanas 14 
(ffundiflonu 42 
"=P. scaposos DC. 
Qnercus cinerea 64 
tezana 189 
virens 26 

see Q. Tirginiana 
Tirginiana ISiS, m 
as Q. virent 26 
Banimciiliis macranthus 190 

as R. repetu maoranihuo 141 
oblongifolins 

as R. teaeneU 2 
pusillus Lindhelmeri 

as B. traohyapermus Tar. 8 
repent maoranthus 141 

see R. macranthus 
temenois 

«>B. oblongifolins Bll. 
trachyspermns 8 
traehy$permu9 lAndhekneri 8 
-'R. pnsillns Lindhelmeri Gray 



Bhamnns carolinlanns 88, 100 

lanceolatns 38 
Rhus oopalUna lanceolata 168 
see B. copalllna lencantha 
copallina lencantha 168, 104 

as R. copallina lanceolata 168 
microphylla 165 
Toxicodendron 169 
trilobata Jff| 
Tirens 168, J8| 
Rhynchosia menispermoldes 6, 108 
minima 6, 81, 108 
texana 171, 188 
tezana angnstifolia 108 
Rlccia flu 1 tans 158 
Bioinella myrioaefoHa 

see Bemardla myrlcaefolia l|8 
RlTlna laeTls 189 

portulaccoides 61, 189 
Rosa follolosa 186 
RottboelUa cyllndrlca 

as Tripsaoum cylindrioum 55 
Roullnia unifaria US, 188 
Rnbns trlTlalls 168 
Rudbeckla alismaefolla 12 
amplezicanlis 

as Draoopeie amplewioaulie 227 
bicolor 227 
Rnellia clllosa 

as Dipteracanthue oUioaue 22 
clllosa longiflora 

as D. DrummondU 60 
Dmmmondiana 1^7, 180 
fuaticiaeflora 22 

B=>Hygrophiia lacnstrls Nees 
Parryl 186 
Btrepens clelstantha 

as Dipteraoanthus micranthus 49 
tnberosa 180 
as Dipteracanthue nudiflorue 21 
Rnppla marltlma 29 
Ruioama temana 168 

see Thamnosma tezana 
Babbatla calycosa 16 

campestris 15 
Saliz Humboldtiana 19^ 
nigra 194 
Thurberi 194 
BalTia asurea ^20, 82, 1S7 
ballotaeflora 187 
Bngelmannl 187 
farinacea 1^, 155, 187, 188 
pentstemonoides 150, 188 
Boemeriana 1^, 188 
tezana 140, 188 
Balviaatrum teaanum 
see SalTla tezana pfi 
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Sagittaria gramlnea 

as B. Biolonifera 26 
papiUosa 

aa 8. Hmplew 26 
platyphylla 156 
almplew 26 

K=S. papillosa Bachenaa 
stolonifera 26 
=S. gramlnea Mlchz. 
SamoluB ebracteatufl 22 
Sanicula canadenBls 200 
Sapindas Drummondli JSf 

as 8. marginatut 38, 168 
Schoenocaulon Dnmunondii ISO, iU^ 
19$, 196 
tewanum 
see 8. Dmmmondii ISO 
Schrankia angastata 85 
platyoarpa 188 

Bee 8. Boemerlana 
Roemeriana iC8 
aa 8. platuoarpa 188 
SoiUa anguBta 29, 82 

Bee CamaBBia angasta 
SclrpoB lacuBtriB 80 

Olneyi 80 
SclerocarpuB major fI9 

BB Aldama unia^ritOiB 228 
Scutellaria cardlophylla ft Tar. 10 
Dmmmondii 10, 188 
Tersicolor UO 
WHghtll m 
SetMiBtlana llguatrlna 

as SiiUingia UguotfiM 24t 
Sedum $par»iflorum 88* 200 
see 8. Torreyi 
Torreyl ifi9 

aB 8. 9parHflorum 88, 200 
Seneclo ampnllaceoB 42 
aureus BaUamitae 281 

>=S. BalBamitee Mnhl. 
Douglasii 

aa 8. RiddettH 282 
oboTatns rotundaa /TO 
RiddeUii 282 

e=S. DouglaBli DC. 
Sesbanla CavanillesU 

as DauJwntonia UmgifoUa 6 
macrocarpa'172, lOB 
Setaria polyatachya 

see Chaetochloa polystachya 151 
8euiera maritima 15 

>=Vincetoxicam palnstre Qray 
Seymerla bipinnatiaecta tezana 159, 

195 
Sicydium LindheimeH 104 

see Maximowlczia Lindhelmeri 



SicyoB angalatiiB 108, m 
Sida angaatitolla 

aa 8, heterooarpa 168 
anomala mewioana 168 

«=^. clliaria faaeicnlata Qrmj 
canelfolia 165 
diffuaa HBK. 

aB 8, fllicaulio 168 
fllipes 164 
haBtata 

aa 8. phyBooaiym 168 
"keterocarpa 168 

=S. anguBtlfolia Lam. 
Lindbeimeri 6, 81 
phynwiolva 168 

«=^. baatata 8t Hil. 
tragiaefolia 164 
Slegllngla acuminata 167 

albeacena 157 
Silene Antirrbina ft yars. B 
Bilpbinm asperrimnm 180 
laciniatnm 226 
acaberrlmam 40, 180 
B^KMla fxava 228 

-Bflncella calva Gray 
Sipbonoglosaa pllosella H6, 199 
Siaymbriam canescenB 88 
BitprinoMum minut 55 

»>& angnatifolinm Mill. 
Bmllax Bona-nox 199 
lanceolata 28 
iamnoides 
aee 8. Bona-nox 198 
Solanum elaeagnlfolinm 15S, 195 
aa 8. te^enae 19 
Lindheim erianum 

Bee 8. triquetrnm Lindbeimeria- 
num US, 185 
mammosum 46 

Bee 8. Torreyi 
roBtratum 1^5, 185 
temense 19 

Bee 8. elaeagnifolium 
Torreyi 18S 

aa 8. mammo9um 46 
triqnetram 185 

trlquetrum Lindbelmeriannni l^ 
185 
Solidago anguBtifolia 40 

*»8. atricta angaatlfolia Qray 
Boottii 12 

canadenaiB caneaena 110 
canadenBla Bcabra 189 
deoemflora 228 
»S. radula Nutt 



Digitized by 



Google 



FLANTAE UNDHEIMERIANAE. 



221 



Soildago inoatM var. 223 

BsS. nemoralis Incana Gray 
leptocepbala 12, 82 
nemoralte 223 
nemoralis incana 

as 8. inoana yar. 228 
nitlda 11 
radnla 180 

aa 8. deoemflora 228 
radula rotundifolla ISO 
rotundifolia 

see S. radula rotandifolia 
9oaberrima 

■ee 8. radnla rotnndifolia 
apeciosa rlgldiuBcula 222, 189 
stricta ansuatifolla 

aa 8, anguatifoUa 40 
tennifolla 12 
tortlfolia 12 
Sopbora afflnis 178 
secnndiflora 168 
as 8. apeoiosa 178 
Spartina Jundformis 30 
Specnlarla coloradoenaia Uli 
lAndheimeri 

see 8. coloradoenaia 1^ 
Spermacoce glabra 10 
Sphaeralcea Lindbeimeri 162 
pedatiflda 
aa Malvattrum pe4atifidum 100 
Splgelia texana 39 
Splranthes cemua 194 

▼emails 28 
Sporobolns asper 150 
cryptandrus atrlctna 158 
depauperatus 150 
Stachys agraria 188 

nmbrosa 1^ 
Stellaria prostraU 152, 161 
Stenosipbon linifolinm 170 

▼irgatns 37 
Stillingia angustlfolia 1^7, Uh 191 
ligvBtrina 24 

=Seba8tlana lignstrina Mnell. 
lineaHfolia 

see 8. angnstifolia 191 
ajlratica 24, 82 
aylvatica Unearifolia 
see 8. angnstifolia H8, Uk, Ot 
Stlpa clliata ISI 

Streptantbus bracteatns 148, 101 
byacintboides 8, 31 
petiolarls 148 
Strophostyles belvola 

as PhoBeoluB div€r$ifoliu9 170 



8ympboricarpn8 apicatni 315, 171 
Talinnm aurantiaoum 158 
=<r. llneare HBK. 
patens sarmentosum 
as T. »amiento9um 158 
Tauscbla Coulteri 211 
tewana 211 
s^Museniopsis texana C. ft B« 
Taxodinm dlstichnm 26, 194 
Tephrosla Lindbeimeri 172 
onobrycboides 6, 88 
▼Irginlana 6 
Tetragonotbeca ludoviciana 
as Halea ludovioiana 40 
texana 180 
as Halea teaana 227 
Teucrium cubense 20 
laciniatum iss, 188 
Tballa dealbata 28 
Tbamnosma texana 109 

as Rutoama tewana 158 
Tbelesperma fllifolium 

as OoBtnidium fiHfoUum 41 
simpllcifolium 180 
8uhsimplicifoHum 

see T. simpllcifolium 180 
Tburberia arkanaana ISO 
Tbysanella flmbrlata 24 
Tillandsla recurvata 1^9, 194 

usneoldes 194 
Tragla brevUpioa 54 

see T. nepetaefolia ramosa 
nepetaefolla ramosa 191 

as T. 1)revi8pica 54 
nepetaefolia ecutellariaefolia 

see T. stylaris angustifolia 140 
nepetaefolia teucrilfolla 148, 191 
eoutellariaefolia 

see T. stylaris angustifolia 148 
atylarls angustifolia 148, 19i 
teuoriifolia 

see T. nepetaefolia teucrilfolla 
urticaefolla 26 
Trlbulus maxlmus 

as Kalletroemia maaima 158 
Tricbostema dicbotomum 20 
Trifolium ampbiantbum 176 

reflexum 7 
Trip9<icum cylindrioufn 65 

s=Rottboellla cylindrlca Cbapm. 
Turia myrioaefolia 

see Bemardia myricaefolla 148 
Ulmus 189 
alata 193 
crasslfolia 54, 19S 
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Ungnadla speciosa 167, 168, m 
Uniola gracilis 30 

latitolia 109 
Urtica chamaedryoides US, JM 

as U. purpurawena 26 
Utricularia cornuta 
as U. perBonata 51 
Bubulata 22. 32 
Vaccinlom arboream 16 
Valerianella amarella 171 
as Fedia amareUa 217 
stenocarpa 170 
as Fedia gienooarpa 216 
Verbena bipinnatiflda 40, m 
canescens H6f 187 
cillata iMh 187 
officinalis 187 

as V. «ptfrto yar. 21 
Roemetiana 

see V. canescens Iftf 
9puria var. 21 

see V. officinalis 
MtHffoaa 21 

«=V. zutha Lehm. 
urticaefolia 187 
Terbesina Wrlgbtii 

as AcUnomeris WrightH 229 
Vemonia angustifolla var. 10 
Interior 160 
Lindheimeri 217, 180 
Veronica peregrina 186 
Vesicarla alpina 150 

B^Lesquerella alpina Wats. 
anguatifolia 145, 148 

see L. gracilis sessilis Wats. 
arotioa 149 

=L. arctica Wats. 
crgyrea 146, 149 

»=L. argyrea Wats. 
aurUmlaia 32, 148 

«=L. aurlculata Wats. 
Oenaiflora 146, 148 

=L. densiflora Wats. 
Bngelmanni 144, 145, 148, 149 

see L. Engelmanni 180, Ml 
Pendleri 149 

=L. Fendleri Wats. 
Gordoni 149 

s=L. Gordoni Wats. 
gracUia 147, 148 

see L. gracilis 161 
grandiflora 146, 148 

=L. grandiflora Wats. 
lAndheimeH 145, 149 
»=L. Lindheimeri Wats. 



Vesicarla ludoviciana 149 
s»L. IndoYlciana Wata. 
NuttaUU 148 

=L. Nuttallll Wata. 
pallida 149 

=U pallida Wats. 
reourvata 147, 148 

■=L. recurrata Wata. 
repanda 148 

s»L. repanda Wata. 
£r7k»rti< 148 

»»L. globosa WatSL 
•teaopAyOa 149 
=*L. Fendleri Wats. 
Viburnum rufotomentosum 171 
Vicla oaroliniana temana 
see V. tezana 188 
Leavenworthii 170, 168 
texana 188 
Vlgna glabra 6 

=V. luteola Benth. 
glabra anguatifolia 6 
=V. luteola anguatifolia Wai& 
Viguera brevipea var. 228 

see V. helianthoides 180 
VUfa utHia 

see Sporobolus depauperataa 
Vlncetoxicum palustre 

as Beuiera maritime 16 
Viola obllqua Hi 
Vitis aesUyalis 166, JB| 
bipinnaia 6 

see Cissus stana 
candicans 166 
inciaa 166 

see Cissus inclsa 
rupestris 16^ 
Yulplna 166 
Wlssadula holoserlcea 

as Abutntm holotrtceum 162 
Zanthlsma tezanum 

as Cef^iauridium DmmmomiU 
223 
Xanthozylum earoliniUimmm 6 
see X. Claya-Herculla J8I 
Claya-Herculis ist 
as X. oarolinioiHMi 6 
Xyris buXboaa 27 

=X. flexuosa MuhL 
carolinlana scabra 27 
torta 55 
Yucca anguatifolia moUia 
see Y. arkansana ffif 
arkansana 198 
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YucetL mplcola m, 196 
twrHfolia 

see Y. ruplcola IM 
Zephyrantbes tezana 195 

as HaltriMthus twanus 66 
Zexmenla hlgplda J80, 181 

as Lipoohaeta tewana 229 
Zinnia multi flora 12 

==Z, pauciflora L. 



Zipania nodiflora var. 21 

Bee Lippla nodiflora Mlchz. 

ZUfifphu9 lyoioides 168 
see Condalla lycloidet 
obtuaifolia 168 
see Condalla obtuslfoUa 

Zoraia tetraphylla 177 

Zygadenns Nuttellii 196 
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ADDITIONS TO THE GENUS YUCX3A. 

BT WILLIAM TRELBASB. 

Since the publication of my revision of the Yucceae in 1902,* 
three spontaneous Yuccas worthy of recognition have been 
discovered. Opportunity to see living material of Y. valida 
from Lower CaUfomia has led to a re-examination entirely 
changing my opinion as to the distribution of that species. 
I have also had opportimity for repeated field observation 
on a very characteristic arborescent species common in the 
region about Tehuacan but not represented in the herbaria 
to which I have had earlier access. The conclusions on 
these species are embodied in the following annotated de- 
scriptions: 

Chaenoyucca. 

Yacca Harrimaniae GUberdana n. var. 

Acaulescent. Leaves 2 cm. wide, about 45 cm. long, openly concave , 
drying striate, much roughened with prominent points on both faces, 
very light or blue green appearing almost as if glaucous, with stout straw- 
colored point; margin brown, with long rather straight and stout pale 
detached fibers. Flowers about 4 cm. long with narrow acute segments: 
filaments covered with long thick white papillae: ovary seemingly low- 
papillate, with oblong pale style. — Plate 12. 

North end of Fish Spring or House Range, western Utah, 
G. K. Gilbert, Aug. 4, 1901. A Uttle colony on a gravel 
slope of northern exposure, facing the Salt Lake Desert. 
Leaf material, slender stiff bracts and detached flowers occur 
in the U. S. National Herbarium, as well as the remains of a 
small sterile plant cultivated for a time at the Missouri Botan- 
ical Garden, from which a few leaves were removed for the 
Garden herbarium. 

A rather striking form in its very rough papillate leaves, 
those of the typef being entirely smooth or with a few mostly 
low papillae near the apex. 

* Rept. Mo. Bot. Garden. 18: 27. 

t Rept. Mo. Bot. Gard. 18: 59. pi 28, 29, 83 /. 10, 93. 

16 (225) 
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Yacca rostrata linearis n. var. 

Differing fom the type* in its narrowly linear leaves measuring 3-4 
X 40 cm., — ^thoee of the typical form being 6-12 (usually ft-10) mm. wide. 

Canons of the Sierra de Pata Salana and Sierra de Parras, 
Coahuila, Mexico, Purpus, 1904 and 1905. Cultivated at the 
Missouri Botanical Garden. 

Leaves of the normal size for the species, entirely smooth- 
edged or locally with a few minute teeth, collected near Sa- 
binas, Coahuila, in March, 1906, by Dr. Endlich, who gives 
"soyate" as the local name of the plant, represent another 
interesting form of Y. rostrata, which in its typical form 
. should be noted as the Y. rupicola rigida of Mr. Watson in 
Proc. Amer. Acad. 18 : 163, (1883), where a description is given 
of Palmer's material from Monclova in the same Mexican 
state. 

HeTERO YUCCA. 

Yucca gigantea Lemaire. 

Fruit received from an Azorean garden in the autunm of 
1902 shows that this is really one of the Sarcoyuccas, and the 
name should doubtless take place as a synonym of Y. de- 
phantipeSf where it would have been located in the monographf 
except for the seemingly aberrant fruit. 

Sarcoyucca. 

Yucca valida Brandegee, Proc. Calif. Acad. ii. 2 : 208. pi. 
ii.— Gard. & For. 3 : 106.— Trelease, Rept. Mo. Bot. 
Gard. 13 : 108 (as to Lower Calif omian material), pi. 67. 

Arborescent, 15-20 ft. [4.5-6 m.] high, trunks 8 in. [20 cm.] -2 ft. 
[61 cm.] or more in diameter, growing in clumps and branching from near 
the base or higher: leaves [lanceolate], thin, smooth, flexible, 6-9 in. [15-23 
cm.] long, ^i in. [1.2-2 cm.] wide at the center, tapering to a stout invo* 
lute spine above, and narrowed to less than half its width above the 
brown, dilated base, margin separating into slender [to coarse] whitish 
recurved threads, [the cluster of green leaves elongated]. Panicle pyram* 
idal, about 1 ft. [30 cm.] long, somewhat pubescent. Perianth creanH 

♦ Rept. Mo. Bot. Gard. 18 : 68. pi. 36 f. 2, 40-42, 84 /. 3, 93. 
t Rept. Mo. Bot. Gard. 18 : 71. 
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white, 2-2) in. [5-6.5 cm.] broad, on pedicels nearly aa long aa the seg- 
ments, which are broadly lanceolate and nearly equal in width: stamens 
papillose, less than half as long as the segments, about equaling the style, 
uncinate after maturity; anthers sagittate: ovary oblong, abruptly nar- 
rowed to the nearly sessile stigma; ovules thick. 

San Jorge to S. Borgia, Lower California, forming forests 
near Patrocinia, fide Brandegee. — Specimens seen from 
San Gregorio (Brandegee) and Rosario (Orcutt), and a living 
plant at the Missouri Botanical Garden from Mr. Brandegee. 

YUOCA VALIDA AND ALLIES. 



^^pV-*,^^ 




1. Y. VALIDA. 2. Y. AUSTRALIS. 3. Y. DECIPIENS. 4. Y. PERICULOBA. 

Abmidantly distinct in its smaller size, elongated leaf- 
clusters even when mature, decidedly shorter and more 
lanceolate leaves and shorter pubescent panicle, from the 
species of the interior which was joined to it with some hesi- 
tancy. The foregoing description, with sUght bracketed 
modifications, is that of its author. The short panicles 
probably continue the direction of growth of the branches, 
and the fruit is doubtless pendent and baccate, with thick 
rugose seeds. 
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Yaoca deciplens n. sp. 

y. valida Treleaae, Rept. Mo. Bot. Qard. 18: 107-9. jd. 62-66, 
86 /. S (excLuflive of the Lower California notes and of pL, 67, 
which refer to the true Y, valida). 

Arborescent, very rough-barked, at length sometimes 2 m. thick, 8-10 m. 
high and openly branched above. Leaves essentially smooth, elongated, 
oblong-lanceolate, l-(mo6tly 2-) 4X30-60 cm. or more, ending in a 
usually veiy heavy point, finely to coarsely filiferous or sometimes soon 
denuded, with the whitish threads rather straight, the cluster of green 
leaves on mature trees nearly isodiametric. Panicle not pendent, short- 
stalked, about 1.5 m. long, broadly ovoid, mostly compact, glabrous or 
with the pedicels minutdy puberulous. Flowers creamy white: perianth 
segments .9-1.5 X 3-4 cm., one series frequently narrower than the other: 
style rather short. Fruit pendent, baccate, oblong, 2X6-8 cm.: seeds 
thick, 6-7X7-8 mm. 

Central table-land of Mexico, from Durango to below San 
Luis Potosi: typically represented about Gutierrez. 

The more western representative of Y. ausLroLis^ which 
differs conspicuously in its long-stalked elongated pendent 
panicle, though very closely resembling it in general. 

Yucca periculosa Baker, Gard. Chron. 1870 : 1088.— Trelease, 
Rept. Mo. Bot. Gard. 13: 103. 

y. haccata periculosa Baker, Joum. Linn. Soc. Bot. 18 : 229. (1880). 
y. circinala Baker, Gard. Chron. 1870: 1088. 
y. haccata cvrdnata Baker, Joum. Limi. Soc. Bot. 18 : 230. (1880). 
y. aloifolia Karsten & Stahl, Veg. Bilder. V. pi. 45, 

Arborescent, often oespitoee, slender and rather smooth-barked, 
becoming about 6 m. high, mostly with few ascending branches. Leaves 
smooth, elongated, oblong- to linear-lanceolate, 2-3.5 X 35-50 cm., ending 
in a rather short point, rather finely and abundantly filiferous with the 
brown threads circinately coiled at least on young plants, the duster of 
green leaves about isodiametric. Panicle not pendent, short stalked, 
scarcely 1 m. long, broadly ovoid, compact, tomentoee. Pedicels 10-15 
mm. long. Flowers creamy white: perianth segments mostly pubescent, 
1-1.2 X 3.5 cm.; style abrupt and short. Fruit pendent, baccate, oblong, 
about as in y. decipiens: seeds unknown. — PUUea IS, I4. 

Southern table-land of Mexico, from Tehnacan toward 
Esperanza and as far as Limon. 
The southern representative of Y. decipiens, character- 
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istically subsimplc and slender in habit and differing also 
in its tomentose inflorescence and very circinately brown- 
filiferous juvenile leaves. 

This was described and named by Mr. Baker from young 
but fairly large specimens cultivated in 1870 by Mr. Wilson 
Saunders, and a leaf of "7. /iZt/era" collected in 1869 by 
Engelmann from a plant which Cels, of Paris, had received 
from Mexico through Galeotti, evidently represents the same 
species, and Engelmann noted seeing it also at Guedeney's 
under the more erroneous name cancdicvlaJUi. On the other 
hand, {he straighter, slenderer and paler marginal threads 
shown by type leaves of Y. scdbrifolia and Y. polyphyUa 
(a name later abandoned by Mr. Baker without explanation) 
scarcely permit those names to be removed from their former 
location under australis in the absence of other information 
than has yet been published. 

Tucca Endlichiana n. sp. 

Acaulescent. Leaves few, erect, thick and rigid, 1.5 X scarcely 50 
cm., half-round near the base, narrowly V-shaped above, smooth, bluish- 
green somewhat dappled beneath with longitudinal dark dashes near the 
veiy short thick gray point, the basal part of which is blackish-purple: 
margin brown, rather finely or sparin^y filiferous below, the stiff reciundng 
fibers becoming short and very thick near the apex. Panicle shorter than 
the leaves, freely branched, the branchlets about 6-flowered. Flowers on 
filiform pedicels over 2.5 cm. long, creamy to dull purplish brown, veiy 
small for the genus: perianth segments ovate, acute, about .8X 1-5 cm.: 
filaments short, minutely papillate: ovary oblong, surmoimted by a slen- 
der style of about half its length. Fruit pendent, subglobose or broadly 
ellipsoidal, 2X 2.5 to 3 cm., with thin flesh quickly drying: seeds 5 to 6 
X6 to 7 mm., rather thin, the albumen shallowly runimated. — Plates 
15-17, 

Marte, on the Mexican Central Railway, Coahuila, Mexico, 
and elsewhere, about the Sierra de Parras, the Sierra del 
Rosario, and the Sierra de la Paila. Received from, and 
named for. Dr. R. Endlich, who states that it is called "pi- 
tilla," and is said to produce a better fiber than that of the 
common lechuguilla (Agave LecheguiUa). 

A very distinct and remarkable species differing from all 
other Sarcoyuccas in its very small, often dark flowers, thin- 
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walled fruit, and thin seeds. In a synopsis of species {cf. Rept. 
Mo. Bot. Gard. 13: 46) it would find place immediately before 
Y. baccata with the characters "Acaulescent: flowers very 
^iriall for the genus: style elongated." 

Type material occurs in the herbarium of the Missouri 
Botanical Garden, where living but imthrifty small plants 
are also cultivated. 



EXPLANATION OF PLATES. 

Plate 12. — Yucea Harrimaniae GUberUana, Xi- A small cultivated 
plant (Gilbert, no. 516). 

Plate 13. — Yucca pericidoaa. Representative plants, in the mountains 
near Tehuacan. 

Plate 14. — YtUxa perieulota, A young plant with charaeteristio 
foliage. 

Plate 15.— yucca Endlichiana. 1, Plants in the Sierra de la Paila, 
Goahuila, photograped by Sr. Teresa, X it* 2, Fruit and seed, natural siae. 

Plate 16. — Yucca Endlichiana. Infloresoenoe, natural siie. 

Plate 17. — Yucea Endlichiana, Fruiting panicle with sunounding 
leal bases, natural size. 
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Plate 12. 



YUCCA HARUIMANIAE GILBERTIANA. 
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Rept. Mo. Bot. Gari>., Vol. 18. Plate 13. 



YUCCA PERICULOSA. 
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Rept. Mo. Bot. Gaud., V'ol. 18. Plate 14. 



VUCCA PEHICri,().SA. 
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Plate 15. 







VUCC.\ ENDLICHIANA. 
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Uept. Mo. Bot. Gard.. Vol. 18. Plate 16. 



YUCC.\ ENDLirillANA. 
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Rept. Mo. Bot. Gard., Vol. 18. Plate 17. 



VrCCA ENDLICHIANA. 
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AGAVE MACROACANTHA AND ALLIED EUAGAVES. 
Bt William Trelease. 

In 1833, Zuccarini* characterized, with unusual accuracy 
for the time, several Mexican species of Agave which had been 
sent to the Munich Garden in small specimens by Karwinski, 
who is known to have spent four years in Oaxaca. 

Three of these, evidently closely related, were named A. 
macroacarUhay A. piLgioniformiSy and A. Karwinskii. All 
had erecto-patent rigid leaves with strong blackish end- 
spine and marginal prickles, the latter noted as sometimes 
fleshy-based in the second species. The intervening margin 
in all is described as herbaceous (in contrast with the homy 
margin of A. hetera4xmtha) and glabrous (apparently in con- 
trast with A. striata, where it is very scabrid). The first two, 
when described, were acaulescent and with glaucous or glauces- 
cent foliage: the third had a short trunk and green leaves. 
Though their names still appear in various connections, the 
second and third have been practically lost to botanical 
knowledge for nearly half a century, and the other is usually 
credited to a wrong primary division of the genus. 

The year following their description, Salm Dyck,t who 
possessed the most noted succulent collection of his day, 
in a list of the Agaves known to him recognized the first two 
of these species, but made no mention of the third. Under 
A. macroacaniha he adds a remark that A. flavescens (a name 
not earlier published, but said to be of Munich origin and 
presumably applied to a plant likewise collected by Karwinski) 
closely approaches and may be a seminal variation of this 
species, differing in its subrecurving leaves and less colored 
prickles. 

In his classical treatise on the Amaryllidaceae, Herbert^ 
Usts the three species of Zuccarini, but writes macracarUha 

* Zuccarini, Act. Acad. Caee. Leop. Carol. Nat. Cur. Wi 676-7. (1833). 
t Salm Dyck, Hortus Dyckensis. 8, 305-6. (1834). 
t Herbert, Amaiyllidaoeae. 127-^8. (1837). 

(231) 
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for the first and Karwinskiana for the last. Otto* had 
macroacantha and Karwinskii at the Berlin Garden in 1842. 
Five years later, Roemert copied all of the Zuccarini species. 
He also included A. fiavescens Ht. Monac, with South America 
as its home, among some bare names taken from the second 
(1841) edition of SteudePs Nomenclator. KunthJ inten- 
tionally follows Herbert in the spelling of macracantha but 
restores the original spelling of Karwinskii. He admits all 
of the species, and repeats Salm Dyck's memorandum con- 
cerning A. fiavescens, but, like his immediate predecessors, 
adds nothing to the characterization of any. 

The first really new information, after 1834, was given by 
Salm Dyck§ when, after twenty-five years of further obser- 
vation, he revised the Agaveae. AU three of Zuccarini's 
original species are maintained, and a diagnosis, comparable 
with the others, is here first given for A. fiavescens, which 
is said to develop in age a short stem bearing more numerous, 
glaucous, narrower and somewhat longer, less fleshy leaves 
than those of the others, grooved above. There is no indi- 
cation that either was yet known to have flowered, and the 
descriptions were still limited to vegetative organs. As a 
matter of fact, however, a plant bearing the name A. pu- 
gioniformis had come into bloom in the Munich Garden in 
June 1853, as is shown by leaf and flower specimens still 
preserved in the herbarium at that garden, but concerning 
which nothing has yet been published. 

Shortly afterwards Koch,|| who had the advantage of a 
large living collection at the Berlin Garden, revised the 
Agaveae. He admits all four species, but gives no intrinsic 
evidence of having either in cultivation, though Otto had 
listed two of them eighteen years before. The spelling of 
Karwinskii was changed by him to Karwinskyi. French 

* Otto, Allgemeine Gartenzeitung. 10: 50, 51. (1842). 

t Roemer, Familiarum . . . Synopses Monographicae. 4. En- 
satae. 290-292. (1847). 

t Kunth, Enum. Plant. 6:834-7. (1850). 

§ Salm Dyck, Bonplandia. 7 : 90, 91. (1S59). 

il Koch, Wochenschr. des Vereins zur BefOrd. des Qartenbaues, etc. 
8:48,53,54. (1860). 
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translations of his paper* add nothing to the original so far 
as these species are concerned; nor does a subsequent paper 
from his pen.f On the receipt of Koch's monograph, Salm 
Dyck, who was then sick at Nice, though away from his 
library and collection wrote a brief commentary on the paper, 
and this was likewise published, through Professor Koch's 
interest, in German and French.J The four names appear 
consecutively in a classified list of species following Salm's 
letter. 

At about this time De Smet, the Verschaffelts and other 
dealers were introducing numerous Agaves into Europe 
through collectors sent to Mexico; and General Jacobi, who 
even as early as 1855 had possessed a good collection of suc- 
culents and seems to have been a frequent visitor at Schloss- 
Dyck, in his turn took up the difficult task of revising the 
genera Agave and Furcraea from garden and exposition ma- 
terial. His original publications have been collected into 
a single volume, to which reference is commonly made.§ 

In this work, lists of species after Salm and Koch (pp. 6, 
8) include the four names under consideration, while a list 
expressing his own views reduces A. macracantha, as it is 

* Koch, Ann. d'Hort. et de Bot., ou Flore des Jardins du Royaume 
des Pays-Bas. 4: 14S-9. (Leiden, 1861). — Koch, La Belgique Horticole. 
18:311,312. (1862). 

t Koch, Wochenschr, etc. 8: 81, 92, 100, 108, 111, 166, 185. (1865).— 
Reprinted, with new pagination, under the title "Agaveen-Studien.'' 

X Sahn Dyck, Wochenschr. des Vereins znr Beford. des Gartenbaues, 
etc. 4: 177. (1861). — ^Ann. d'Hort. et deBot., ou Flore des Jardins du 
Royaume des Pays-Bas. 5 : 114. (1862). 

§ Von Jacobi, Versuch su einer systematischen Ordnung der Agaveen. 
Hunbuiig " 1864." — ^The substance of articles in the Hamburger Garten- 
und Blumen-Zeitung, 1864-1 80 7* An index to the original articles, 
and to the volume itself, gives data as to the year and place of publication 
of each species. — ^A supplement, from the Jahresbericht der Schlesischen 
Gesellschaft fiir vaterlandische (Xiltur, 1867, was subsequently issued 
and augmented by a further reprint from the same Jahresbericht, 1888, 
and by a second supplement from the Abhandlungen of the same society, 
1870-1* — Jacobins general conclusions were also summarized in the form 
of a synoptical list presented before the Amsterdam congress of 1865, 
and published (pp. 108-115) the following year in the Bulletin du Congres 
Int. de Bot. et d'Hort, r^uni k Amsterdam. 
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there spelled, to a variety of flavescens (p. 16), transfers 
A. pyffUmiforims to a quite different alliance (p. 18) and 
includes an additional name, A. Besseriana (called Besserer- 
iana by its collector, Roezl), of the Belgian dealers, who had 
listed it at least since 1861, this — spelled Besserreriana — ^being 
reduced to a synonym of A. fiavescens in the Nachtrag of 
1867 (p. 7), in which the new association is maintained for 
A. jmgioniformis (p. 9). 

His account of A. macracanthay which is separately de- 
scribed (p. 92) though regarded as only a robust variety of 
A. fiavescens (p. 91), shows that Jacobi had been an observer 
of Salm's plants of both, which are respectively redescribed 
as caulescent and subcaulescent, in contrast with the earlier 
descriptions of yoimg plants and with the existing plants 
of Besseriana which, though having less glaucous and more 
spreading leaves with smaller and closer-set prickles, was 
considered as perhaps placeable under fiavescens in case it 
were to develop a trunk in age, — a conclusion, as has been 
said, reached without qualification in the Nachtrag (p. 7), 
and in a still later article* on new importations by Besserer 
himself. The type of this had been exhibited at the Ghent 
exposition of 1863 by De Smet. 

To the original description of A. Karwinskii, Jacobi (p. 
93) adds in his monograph that the trunk of Salm Dyck's 
plant had increased to a length of over a foot before its 
death. He states that, suckering but little, this had already 
become very rare in Europe: it may be questioned whether 
any botanist has since observed a derivative of Zuccarini's 
original material. Jacobi recognized as belonging to this 
species a well-developed plant in the De Smet exhibit already 
referred to, where it was marked as a unique new importation, 
but without name. It may be assumed that Roezl rather 
than Besserer was the collector, and that this individual, 
the history of which is lost, was of the same species as De 
Smet's Corderoyii of a few years later. 

Apparently it was only because of the more spreading and 

* Von Jacobi, Wochenschr. dee Vereins zur Bef drd. des Gartenbaues etc. 

iseet i7s. 
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concave leaves of A. yugioniformis when young that Jacobi 
transferred it from its earlier association next the other 
large-toothed species, macroacantfia and Karwinskn (where 
it had still been left by Salm in his list of 1861), to his 
own group of "Canaliculatae," in which (p. 18) its colloca- 
tion is pwliicularly unfortunate in several respects: but his 
description (p. 142), though specimens are not cited, is 
evidently drawn from living material, presumably in Salm's 
collection. 

Cels, of Paris, a dealer in succulents who seems to have 
given unusually intelligent study to his collections, published 
an "Agavearum systema naturalis" in the form of a chart 
folded into his trade catalogue of 1865, in which he places 
macroacarUha (with Bessereriana Roezl as a synonym) under 
his own "AngustifoUae," treating "A. pugioniferus [pUrg- 
ioniformis] Zucc." as a variety pugioniferus of it ; but he makes 
no mention of Karwinskii. 

Karwinski's plants of all these Agaves were probably coir 
lected in the state of Oaxaca,and perhaps not far from the city 
of that name. Roezl and Bcsserer more certainly collected 
theirs in the vicinity of Tehuacan, between Oaxaca and 
Puebla. 

At about this time various dealers were listing A. Besserer- 
iana, Bessereriana Candida, and brevifolia and longifolia forms 
of the latter; and Laurentius* advertised — ^with seemingly 
characteristic and certainly well executed figures of them — 
two forms which he called A. Bessereriana longifolia glauca 
and A. Bessereriana longifolia viridiSy^ stating, however, 
that neither had any connection with the earlier Bessereriana. 
These plants seem to represent the fruits of Besserer's own 
collecting in 1868. 

Jacobi secured these and other Agaves oflfered by Lauren- 
tius, and published^ no less than four supposedly new species 

* Laurentius, Cat. 1869 1 15, 16. 

f Laurentius's wood-cuts were reproduced in the Florist and Pomol- 
ogist of 1870 and the Gardeners' Chronicle of 1871, the glaucous form 
being called A, Bessereriana glaucaf and the green one A. Bessereriana or 
A, Bessereriana viridis. 

t Von Jacobi, Wochenschr. Verein. Beford. Gartenbau. 1869 : 177-180. 
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which he found among them, two of which are of interest 
here: A. subfalcata and A. linearia. The first, with laterally 
subfalcate dull gray-green leaves, elongate-lanceolate, and 
somewhat narrowed above the base, is said to be comparable 
in color only with another plant imported by the same col- 
lector as A. Besserianay which is considered to be typical 
A. macrantJui Karw. (evidently a slip for A. macroacantha 
Zucc): Roezl's earlier plants named after Besserer in Bel- 
gian gardens being now, as before, kept apart by Jacobi 
as representing A. flavescens. Of the dull deep-green-leaved 
A. lineartay Jacobi says that it might perhaps be considered 
a climatic form of the other had not both been found to- 
gether. Like all of the species thus far, these, which come close 
to jmgioniformisj were described from young plants only. 
In his Zweiter Nachtrag (p. 75), Jacobi repeats his two later 
species, correcting linearia to linearisj with the definite 
information that both were collected at the "Cerro C!olorado," 
a prominent red cliff marking the landscape in sight of Te- 
huacan. In his synonymy the earlier spelling of macrantha 
is here changed to macrticantha, and Jacobi adds the sug- 
gestion that A. svbfalcata may prove identical with his A. 
flavoviridis.* 

In 1871 a small plant that Saimders had bought in Belgium 
a few years earlier as A, Besseriana hystrix (probably one of 
Besserer's plants of 1868) flowered, and Sir Joseph Hookerf 
figured and described it under Jacobi's name Besseriana. 
This seems to be the first flowering record relating to any of 
this group of Agaves. The plant was evidently a starveling, 

* This name seems not to appear elsewhere. Probably it is a misprint 
ioT A. Jlavovirena, which — Versuch. 25S-261. (1866) — Jacobi had applied 
to a nearly acaulesoent plant with (at flowering time) pale greenish-yellow 
spreading-iecurved leaves and imusual flower structure, that bloomed in 
a garden at Bellagio, Italy. Nothing seems to be known of this species 
aside from the type description. The very peculiar flower structure, 
though not comparable with anything that I have seen in fresh Agave 
flowers, matches fairly well what is to be seen in flower-renmants on the 
capsules of A. Jacquiniana or angustifoliaf and the affJnitJRfl of A, fUxoo- 
virena seem more likely to lie with this group of species than with the re- 
lated but different macroacantka group. 

t Hooker, Curtis's Bot. Mag. III. 27. pL. 6940. (1871). 
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and the green flowers, though obviously those of Euagave, 
are shown as solitary or paired in a short raceme. 

No clear record is found of subsequent trade importations 
of any of the macroacantha group, though a glaucous specimen 
was exhibited in May 1874 at Florence by Verschaffelt, 
and in England by Croucher, as A. Besseriarui major* 

Reference has aheady been made to an Agave advertised 
by De Smetf under the name A. Corderoyii, with the state- 
ment that it was tmrelated to any other species, and that 
the Belgian stock consisted of a single individual. This 
applies inferentially to what Jacobi had taken for KarwinskiL 
Another plant of this had evidently been sold to Corderoy, 
whose name was affixed to the species; this specimen was 
subsequently resold to Peacock,t and served as the type 
of A. Corderoyi Baker. § The name Corderoyi is found men- 
tioned in 1874,11 at about which time Nardy sold it, and A. 
Corderoyi brevifolia is said to have been among the plants 
exhibited by Verschaffelt at Florence that year J 

On the basis of the large English succulent collections 
of the day which contained most of the novelties, and aided 
by such Continental collections as those of EUemeet and 
Kerchove which perpetuated more or less authoritatively 
the names of Jacobi's period, though the still earlier types 
had been scattered or lost to cultivation for the most part, 
Mr. Baker now revised the Agaves.** Of the forms here in 
question, he admits A. macracantha (p. 137), noting his in- 
ability to separate specifically A. flavescenSf A. Bessereriana, 
A. Bessereriana Candida (/. ;?7, as A. macrantha). A, svb- 
faicatay or A. linearis. In the Peacock collection he found 
a plant under the name A. stuBmryensis to which, for some 
reason, he transferred the specific name concinna (which was 

* The Garden. 7 : 456. (1875).— Belg. Hort. 1876: 43. 
t De Smet, Cat. no. 5 : 14. (1869). 

I Corderoy, Gard. Chron. n. s. 8 : 469. (1877). — Mention is also made 
of A. Corderoyii gfatica, doubtless one of the snbfalcata forms. 
§ Baker, Gard. Chron. n. s. 8 : 398. /. 79. (1877). 
n Belg. Hort. 1874 J 25. 

IBelg. Hort. 1876:43.— The Garden. 7:456. (1875). 
♦* Baker, Gard. Chron. n, s. 8. (1877). 
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then current in gardens for a very different Littaea that 
he himself — ^p. 717 — placed under A. albicans), noting as 
differentials from his macracantha its somewhat thinner, 
broader and less glaucous leaves with larger more hooked 
prickles. Shortly after the publication of his monograph 
he found a small plant, obviously of this alliance, in the Cor- 
deroy collection, which, because of its few leaves, he called 
paudfolia, — subsequently changing this to oligophylla when 
the earlier name was foimd preoccupied. Mr. Baker follows 
Jacobi's lead in ranging A, pugioniformis among the flexible- 
leaved species of his own group "Viviparae," — apparently 
knowing it only from description. He also acts on sugges- 
tions made by Engelmann in 1873, in treating A. Karwinskii 
as a synonym of A. IxUi* Here, for the first time, is given 
a description, accompanied by a woodcut, of A. Corderoyi 
(p. 398, /. 79), which, placed but one remove from A, IxUi . 
in the monograph, is said to be recognizable at a glance by 
its very rigid narrow bright green leaves and by the shape of 
its dark brown erecto-patent prickles. Mr. Baker's mono- 
graph was rendered into Italian by Baron Ricasoli and the 
translation published in the following year.f What was 
said of these species in the Gardeners' Chronicle is here re- 
peated (pp. 237, /. ^, 241, 306). Fenzi notes A. Besserer- 
iana as being cultivated in Florencef at this time; and a 
few years later Croucher§ comments on it; and it (spelled 
Besseriana) and A. Corderoyi as then understood are said|| 
to have been collected by Roezl. Mr. Baker's conclusions 
were embodied in Hemsley's list of Mexican plants,1f except 
that A. Karwinskii is placed under A. rigida, which replaces 
the Ixtli of Baker's monograph. 

Shortly after this, Terracciano, having the opportunity of 
studying more mature specimens grown under the favorable 

* One of Karwinski's introductions (but from Yucatan), earlier de- 
scribed by Salm Dyck,—Hort. Dyck. 8,304. (1834). 
t Bicafloli, Bull. Soc. Tosc. Ort.^8. (1878). 
t Fenzi, Bull. Soc. Tosc. Ort. 8 : 70. (1878). 
§ Croucher, Gard. Chron. n. s. 14 : 374. (1880). 
I Belg. Hort. 1880 : 276. 
1 Hemsley, Biol. Centr.-Amer. 8 l 346, 347-8. [Feb 1884]. 
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conditions of Italian gardens, in his turn undertook a re- 
vision of Agave t^ in which (p. 29) A. Besseriana, A. Besseriana 
Candida, A, flavescenSf A. flavescens macracantha, A. linearis 
aild A. svbfalcata are ranged under A. macracantha; A. covr- 
cinna is made a variety of the same species; A. jmgioni- 
formis, treated as of uncertain position, is evidently known 
from description only; A. Karwinskii or Karrvinskiana is 
placed under A. IxUi (p. 44); and A, Corderoyi, of which he 
seems to have examined a young plant, is located next the 
, latter (p. 45). Adding to the difficulties caused by frequent 
changes and typographical errors in spelling macroacanthaf 
Terracciano treats A. macrantha Todarof as a variety of 
macracanthay the inflorescence of which was then known 
only from the seemingly racemose plant figured by Hooker, 
while Todaro's species is obviously a true Littaea. Terrac- 
ciano's disposition of earlier references is essentially that of 
Baker. 

A few years later still, Mr. BakerJ, who had continued 
his study of the Agaveae, embodied his conclusions in a 
monograph of the entire group Amaryllideae. The treat- 
ment is essentially along the lines of his Gardeners' Chronicle 
revision but lacks the illustrations of the earlier paper, and 
some conclusions have lost their first keenness of insight. 
This book was afterwards put into Spanish by Segura§ as 
part of a publication which has gone through several editions. 
In the Handbook, — which to^iay is the most-used reference 
"work on Agave, — A. nuicracantha is placed among the Lit- 
taeas — ^as it had been placed among the equivalent Gemini- 
florae by Terracciano, on the misunderstood Botanical 
Magazine figure. Of it, A. flavescens and A. Bessereriana 
are considered to be synonyms, and A. subfalcata and A, 
linearis are said not to be specifically separable. A, corir 
cinna and A. oligochylia are maintained. A. jmgioniformis, 
which Mr. Baker says he had never seen, is still ranged among 

* Terracciano, Primo Contributo ad una monografia delle Agave. 
Napoli. 1S85. 

t Todaro, Hort. Panormit. 2:11. pi. B7. (1879). 

t Baker, Handbook of the Amaryllideae. London. 1888. 

§ E, g, Segura, El Maguey. 4 ed. 51-136. (1901). 
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the "Viviparae." A. Karwinskii is kept as a S3monym of 
A. rigidaf under which A. IxUi is also entered, and which 
A. Corderoyi immediately follows with the statement, once 
more, that it was introduced through De Smet by RoezL 

In his now otherwise voidable group "Integrifoliae," Mr. 
Baker here describes (p. 185) as A. integrifolia a plant v;ith 
rigid glaucous leaves devoid of prickles, received in 1885 
from the Missouri Botanical Garden. What is said of it 
hardly permits it to be placed far from inacroacanlha except 
for the absence of marginal prickles. Mr. Gumey, long the 
Head Gardener of the Missouri Botanical Garden, remembers 
that somewhere about 1880 a packet of seed of "A. Bes-^ 
seriana" was received (as he thinks from Haage and Schmidt), 
from which not far from 100 seedlings were raised. All are 
said to have been glaucous, some less than others; and he 
recollects that while most were very prickly some were armed 
only at the apex of the leaves. The local absence of prickles 
on A. macroacantha had also been noted by Salm.* There 
seems to be a bare possibility that the tjrpe of A. integrifolia 
was an extreme form of this lot of seedlings, of which several — 
all, however, of the prickly macroacanOui form — are still 
extant. 

In 1893 a plant which had been obtained in 1875 from 
Nardy of Hy feres, imder the name A. Corderoyi^ flowered at 
Palermo. Not being satisfied with the name that it bore, — 
as had been true in nearly all of the observations made by 
Todaro on plants brought to maturity in the same garden, 
when comparison was made with the t}^ descriptions of 
small specimens, — Dr. Ross, who was then at Palermo, 
submitted a leaf to Mr. Baker, who confirmed his doubts, 
so that the plant was describedf and subsequently well 
figuredt by him under the name A. Bakeri. A leaf of a sim- 
ilar plant cultivated at the Missouri Botanical Garden as A. 
Corderoyi and understood to have been obtained as A. lurida 
Jacquiniana from Ellwanger and Barry between 1875 and 

* Salm Dyck, Bonplandia. 7 : 90. (1859). 
t Ross, Boll. Soc. Sc. Nat. ed Econ. Palermo. 1894\ 
I Ross, Icon, et Descr. PL Nov. vel Rar. Horti Bot. Panonnit. 4. 
pi. 18. (1896). 
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1880, was sent to Dr. Ross and likewise identified with his 
new species, which was an openly paniculate Euagave, with 
olive green flowers of a general resemblance individually 
to those figured by Hooker for A. Besseriana. 

No later publications throw any additional light on this 
group of species, though some of them have received passing 
mention or encyclopaedic treatment. 

Summarized, the Uterature shows that Zuccarini's three 
species. Agave macroacantha, A. jmgioniformis and A. Kar- 
vnnskii, with the others here associated with them, not defi- 
nitely known to occur spontaneously outside of the region 
between Puebla and Mitla, constitute a natural subdivision 
of Mr. Baker's group "Rigidae," the species of which, properly 
limited, are normaUy paniculate in inflorescence and likewise 
with the flowers, capsules and seeds of typical Euagaves. 

Repeated personal observation of the plants in this region, 
which is very rich in forms of Agave, has led to the belief 
that there are but two separable species of this series, one 
of them, A. macroa>cantha, comprising a number of what for 
the present must be considered as hardly more than indi- 
vidual variants, while the other, A. Karwinskii, seems more 
constant in its characters, except that in the southern part 
of its range it becomes a veritable tree when fully developed. 
I have also had the satisfaction of seeing one of the old 
Besseriana plants of the Missouri Botanical Garden flower 
and fruit, corroborating conclusions based in the field on 
foliage, bud, and fruiting material only. 

Though the leaf margin between the prickles is often quite 
smooth, as was described for the original plants, it is fre- 
quently granular-roughened in both species, especially in 
the first-named, — ^locally if not throughout, and this character 
is shown by the Munich sheet of A. piigioniformis, the authen- 
ticity of which appears reasonably certain. As with many 
other Agaves, the margin on very young specimens is not 
herbaceous in the sense of being green, but is white and might 
be called* cartilaginous if it persisted on mature leaves, as 
it does more or less regularly in the related species of the 
tequilana alliance. 

As forming a natural Euagave group, what may be called 

10 
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the "Macroacanthae" are distinguished from the related 
fetid-flowered ^'Sisalanae'' by an oblong-conical rather than 
urceolate perianth tube, dull seeds, and usually somewhat 
decurrent homy margin for a short distance below the more 
grooved terminal spine; and from the more closely related 
"Tequilanae" in that this margin is not usually so sharply 
upturned, and hence limits a less marked quadrate trough 
next the base of the spine, while the prickles are heavier- 
based than in either. The three groups, perhaps with the 
addition of a fourth, "Miradorenses", are apparently the 
equivalent of Mr. Baker's "Rigidae" after elimination of its 
known or presumable Littaea component — ^the general 
affinities of which are with his "Aloideae," notwithstanding 
a somewhat artificially defined greater firmness of leaf 
texture. 

The Macroacanthae agree in an open, often flexuously 
and few-branched at length bulbiferous oblong panicle 
about as long as the sparsely bracted scape, subsessile 
not fetid greenish oblong flowers with the filaments inserted 
between the middle and upper third of the tube in two mostly 
distinct scries, broadly oblong stipitate and beaked capsules 
with interlacing fibers between their dehiscent valves, and 
dull heavily and therefore inconspicuously winged seeds. 

In the concise technical treatment which follows, the sjm- 
onymy* is so subdivided as to make possible the application 
of an appropriate name to possible segregates of either species; 
but this has been done with the feeling that segregation, to 
have any real meaning, will need to be effected in the field, 
rather than on isolated and aberrant garden specimens 
or on the early descriptions if taken too literally. The real 
nature and the causation of the multiplicity of forms in A. 
macroacantha and the associated very dissimilar but equally 
multiform A. VerschajfeUii of the Tehuacan region present a 
clean-cut fundamental problem to capable ecologists. 

* Dealers' catalogues, though occasionally loosely descriptive, are 
usually bare lists of names; yet they sometimes throw valuable light 
on the plants of this group. I regret sincerely my inability to make 
the citation of such catalogues even fuller than it is. 
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The two admitted species of the Macroacanthae may be 
separated as follows : 

Subacaulescent; gray or glaucous throughout. A, macroacantha. 

Caulescent, the trunk 1-4 m. high; green, not ^ucous or only 

evanesoently glaucescent. A, Karwintkii. 

Several other names, which have been practically book 
names for the last forty years, should be touched on in con- 
nection with the foregoing, since they pertained originally to 
plants which Karwinski had sent to the Munich Garden, 
perhaps from the vicinity of Oaxaca. 

In the enumeration of species that he was cultivating in 
1834, Salm* includes A. laxa^ A. punctata and A. rubescens, 
and describes (p. 306) the two last named, giving as a S3mo- 
nym of rvbescens, A. flacdda, under which name he had 
received the plant from Munich. Another name, semdataf 
of Karwinski, appears in Otto's bare enumeration of Berlin 
Agaves, in 1842. 

A. laxaj as it had been labeled at Munich, is listed by 
Steudel in 1841, Otto m 1842, Roemer in 1847, and Kunthin 
1850 (with inclusion — ^p. 837 — of an ambiguous location of 
it under A, Karmnskii by Otto,t and a suggestion — ^p. 838 
— ^by Bouch^, who had seen the Berlin specimen, that it might 
be the same as piLgicmiformis). It was first described in 
Salm'st monograph of 1859, where it stands between Kar- 
winskii and pugioniformis. The following year Koch§ 
located it between A. Jacquiniana, which he seems to have 
understood, and Karwinskyi, In his commentary on Koch's 
revision, Salm II groups laxa,8errulata and rvbescens as a linear, 
lax, serrulate foliaged series of a division " Micracanthae," 
apart from his "Macr^,canthae" in which the macroacantha 
series are placed. The same considerations led Jacobit in 

* Salm Dyck, Hortus Dyckensis. 8. 

t What Otto seems to have meant was that punctata, which he placed 
under Karwinskiif might really be rather laxa, 
X Salm Dyck, Bonplandia. 7 : 90. 
f Koch, Wochenschr. 8 : 48, — and translations. 
I SahnDyck^Wochenschrift. 1861: 182; Fl. des Jard. 6 1 124. (1862). 
1 See von Jacobi, Versuch. 18, 146. 
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1865 to place these three species in his own group "Canal- 
iculatae," to which pugioniformis, Rumphii and yuccaefolia 
were added. His description of laxa seems to have been 
drawn from a re-examination of Salm's plant of 1859. Cels, 
in his "Systema" tabulation of 1865, places A. Canlala 
and A. laxa at the end of his "Angustifoliae," treating 
"Rhumphii/' sermlata and rubescens as varieties of the latter, 
with punctata and flaccida as synonyms of rubescens. Baker* 
held laxa for a possible variety of A. vivipara, which, as he 
understood it, was practically A. Cantala (of which Rumphii 
has been considered to be a synonym). He clearly had not 
seen the species of Salm and Jacobi, and his laxa is apparently 
justly considered by Drummond and Prain in their recent 
notes on Agave and Furcraea in Indiaf to be only a flaccid 
form of A. Cantala. Terracciano,t following Kunth's ex- 
pression as to Otto's queried identification of laxa with 
Karwinskiij places it (p. 44) as a possible synonym of A. 
Ixdi, to which the latter is referred. He elsewhere (p. 47) 
treats laxa (of Baker) as a variety of A. sobolifera, to which 
rather than vivipara (in Baker's sense, i, e. Cantala) he considers 
it related. 

A. punctata, listed (p. 8) and described (p. 306) by Salm§ 
in 1834, had been so named in the Berlin Garden, presumably 
on a plant received from Mimich, though there seems now to 
be no way of learning what name it bore there. In 1842 Otto 
considered it to be the same as Karmnskii, or perhaps equiv- 
alent to laxa, — ^both Munich names. In this he was followed 
by Kunth in 1850, and Terracciano in 1885, the latter placing 
it, as such, under A. IxUi. In his monograph of 1859 J 
Salm, who must be considered to have known it better 
than any one else, enters it as a frank sjmonym of 
rubescens, in which treatment he is followed by Koch and 
Jacobi, — ^the name practically disappearing after the latter, 

* Baker, Gard. Chron. n. s. 8: 780. /. ISL (1877); Handb. Amaryll. 
194. (1888). 

t Agricultural Ledger. 1906: 88, 132. 

X Terracciano, Primo Contributo. 44, 47. (1885). 

§ Salm Dyck, Hortus Dyckensis. 

1 Salm Dyck, Bonplandia. 7 : 91. 
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though it stands without cross reference in the Index 
Kewensis. 

A. rvbescens^ listed by Salm* and described by him in 1834 
immediately following what he at first called A, punctata but 
afterwards considered to be the same as rubescens, has had its 
synonymy complicated because of its original distribution 
from the Munich Garden under the name A. Haccida^ which 
was discarded by Salm because of the earlier use of this name 
for something else by Haworth.f The same name was sub- 
sequently applied by Jacobif to a still diflferent plant. It 
is listed by Otto in 1842 and Roemer in 1847, and included 
in Kunth's enumeration of 1850. Sahnin 1859, Koch in 1860, 
and Jacobi in 1865 redescribed it, the first certainly from 
authentic specimens. Jacobi, ignoring Salm's original indi- 
cation that it is Mexican, questions its nativity. Apparently 
through a tj^ographical error for this, the name ervbescens 
appears in Ellemeet's list of his Agaves in 1871, and has been 
repeated a few times. Mr. Baker, in 1877, at first § suggested 
the possible identity of rubescens with the flacdda of Jacobi, 
which, as has been said, was something entirely diflferent, but 
later II admitted it as a species. He was followed in his first 
erroneous suggestion by Terracciano (p. 38). There is no 
indication that any writer since Jacobi has seen authentic 
rubescens J and it may be that even he did not see it. 

The equivalent name A. flacdda of the Munich Garden 
is properly treated as a synonym (after its introduction as 
such by Sahn m 1834) by Kunth in 1850, Salm in 1859 and 
Koch in 1860. Other uses of this name, as has been said, 
pertain to quite diflferent plants — ^whatever they may have 
been — so called in the first place respectively by Haworth 
and Jacobi. 

A. serrulatay which had been listed (ascribed to Karwinski) 
by Otto in 1842 and Roemer in 1847, was repeated as a bare 

* Salm Dyck, Hortus Dyckensis. 8, 306. 
t Haworth, Bynope, PL Succulent. 72. (1812). 
t Von Jacobi, Hamburger Gart.-Zeit. 22: 174. (1866); Vereuch. 
226. 

§ Baker, Gard. Chron. n. s. 8 : 137. 

I L. c. 780; Handbook Amaryll. 194. (1888). 
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name by Kiinth in 1850, except that he reports Bouch^, who 
had grown it in the Berlin Garden, as considering it similar to 
laxa. It was first described in Salm's monograph of 1859, 
and placed between pugioniformis and rubescens. Koch, 
who adds nothing to the knowledge of it, locates it between 
fiavescens and rvbescens. Jacobi* redescribed Salm's original 
specimen in 1865, when he transferred semdata, rvbescens 
and pugtoniformis to his own flaccid-leaved group. With 
the passing of the plants seen by Otto, Salm and Jacobi, 
A. serrulata has become merely a book consideration; and, 
though Van Houttef listed an Agave under this name in 1868, 
I have found no evidence that it has been recognized since. 
What was cultivated in gardens about 1877 under this name 
has been said to be the very different A. densiflora.X Salm's 
location of serrulata between pugionifonnis and rvbescens, 
with Jacobi's arrangement§ of these apart from macroa" 
canthja or Karmnskii, is followed by Baker || (who had never 
seen it), Ricasoli, Hemsley and Segura. Terracciano,1[ 
apparently on a plant of the sobolifera series found under this 
name, but the history of which is not given, describes, with 
flower and fruit details, a broad, green-leaved paniculate 
Agave as A. sobolifera serrulata, giving serrulata as a synonym, 
and suggesting, with question, the propriety of uniting it with 
his own A. sobolifera laxa, which is made the equivalent of 
the laoca of Baker rather than Salm, though the latter is cited. 
The history of the Karwinski plants cannot be closed with- 
out reference to the name A. Ziuxarinii, once applied in the 
Berlin Garden to a plant evidently received from Munich 
and possibly representing one of the numerous foregoing 
species or sjmonyms. This was included in Otto's list of 
1842 and Kunth's enumeration of 1850 where it passes into 

* Von Jacobi, Vensuch. 142. 

t Van Houtte, Cat. 123 : 32. 

t The Garden. 12 : 396. 

§ Following Salm, except for pugioniformis, — Wochenschrift. 1861: 
182; Fl. des Jard. 1862: 124. 

II Baker, Gard. Chron. n. s. 8: 780. (1877); Handb. Amaiyll. 193. 
0888). 

1 Terracciano, Primo Contributo. 47. (1885). 
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oblivion, undescribed, with the statement that the specimen 
had died in the Berlin Garden. 

A. laxa, semUata and rvbescens as understood by Salm 
agreed in having linear-lanceolate recurving concave leaves 
1-1 J X 24r-27 in., with rather small end spine and small mar- 
ginal prickles. Koch* ultimately came to the conclusion 
that the three were identical, and merged them under the 
name A. flacdday which he ascribes to Haworth rather than 
the Munich Garden. From the other two, so far as descrip- 
tions go, the true laxa differed in its greener color and more 
distant darker prickles, said by Jacobi to stand 1 in. apart. 
Its identity with the others is questionable, and, on the whole, 
Otto's reference of it to A. Karmnskii is no longer likely 
to be challenged on adequate grounds. The probability 
is that nothing more will ever be known of it, although the 
laxa of Bakerf will require consideration when the set of A. 
Cantala are revised. 

A, semdata and A. rvbescens are hardly differentiated by 
characters applicable to mature plants, from which the young 
plants differ markedly. From Uixa they were distinguished 
by their gray green color, tinged with purplish in the 
second, and their closer white or orange-brown-tipped 
prickles. There is no great probability that they can 
be separated as components of the Mexican flora, but there 
is reason to believe that the names apply to a well-marked 
Euagave of the Tequilanae alliance, now found in the region 
between Tehuacan and Mitla, which is described below. 
Comparable fine toothing also marks the early stages of several 
of the Pacific slope species of the same group. 

Agave macroacantha Zuccarini, Act. Acad. Caes. Leop. 
Carol. 163:676. (1833).— Salm, Hort. .Dyck. 8, 305. 
(1834); Bonplandia. 7:90. (1859); Wochenschr. Ver. 
Beford. Gartenbau. 1861 : 182; Fl. des Jard. 1862 : 
123.— Steudel, Nom. 2 ed. 36. (1841).— Otto, Allgem. 
Gartenzeit. 1842 : 51. — Roemer, Fam. Synops. Monogr., 

* Koch, Wochenschr. 8: 101. (1865). 

t Baker, Gard. Chron. n.s. 8: 780. /. 161. (1877).— See also Croucher, 
Gard. Chron. n. s. 6 1 720. 



Digitized by 



Google 



248 MISSOURI BOTANICAL GARDEN. 

Ensatae. 290. (1847).— Koch, Wochenschr. Ver. Be- 
ford. Gartenbau. 3 : 54. (1860); Fl.des Jard. 1861 : 149. 
Belg. Hort. 1862 : 312.— Jacobi, Hamburg. Gart.-Zeit; 
1864 : 459,461; Versuch. 6, 8.— Gels, Cat. 1865 : 18.— 
Hemsley, Biol. Centr.-Amer. 3 : 345. (1882-6). 

A. macracaniha Herbert, Amaryll. 127. (1837).— Kunth, Enum. 6: 834. 
(1850).— Celfi, Cat. 1861 x 19.— Jaoobi, Hamburg. Gart.-Zeit. 1866: 
154; Verauch. 92. — Koch, Wochenschr. Ver. BefOrd. Gartenbau. 
1865: 102.— Baker, Gard. Chron. n. s. 8: 137. (1877); Handbook 
AmarylL 177. (1888).— Ricasoli, Bull. Soc. Tosc. Grt. 8: 237. /. 
24. (1878).— Terracciano, Primo Contributo. 29. (1885).— Nicholson, 
Diet. Gard. 1 : 40.— Kew Hand List Tend. Monocot. 115. (1897).— 
Rose in Bailey, Cyclop. Amer. Hort. 1 : 34. (1900).— S^;ura, El 
Maguey. 4ed. 84. (1901). 

A. flavescena macroacantha Jacobi, Hamburg. Gart.-Zeit. 1864 : 500. 

A. flavescens tnacracantha Jacobi, Versuch. 16; Bull. Congr. Bot. et 
Hort. Amsterdam. HI. (1865). — ^Terracciano, Primo Contributo. 
29. (1885). 

A. Bessereriana Van Houtte, Cat. 1868:32; 1869: 15.— Eliemeet, 
Belg. Hort. 21 : 118. (1871).— Gartenflora. 21 : 122. (1872).— Baker, 
Gard. Chron. n. s. 8 : 137. (1877); Handbook Amaryll. 177. (1888).— 
Fenzi, Bull. Soc. Tosc. Ort. 8 : 70. (1878).— Peacock, List. 2. (1878).— 
Croucher, (Sard. Chron. n. s. 14: 374. (1880). 
A. Beaseriana Jacobi, Wochenschr. Ver. BefOrd. Gartenbau. 1869: 
178.— Laurentius, Cat. 1869: 113.— Hooker, Curt. Bot. Mag. III. 
27. pi. 5940. (1871).— Belg. Hort. 1871:243; 1880:276.— 
Hemsley, Biol. Centr.-Amer. 8:345. (1882-6).— Terracciano, 
Primo Contributo. 29. (1885).— Nicholson, Diet. Gard. 1 : 40. 

A. Besseriaila hystrix Fl. and PomoL 1868: 75.— Hooker, Curt. Bot 
Mag. III. 27. under pi. 5940. (1871). 
A. Bessereriana hystrix Peacock, List. 2. (1878). 

A macrantha Jacobi, Wochenschr. Ver. Befdrd. Gartenbau. 1869 : 178. 

A. macrocarUha Peacock, List. 3. (1878). 

A. flavescens Salm, Hort. Dyck. 8, 305. (1834); Bonplandia. 7:90. 
(1859); Wochenschr. Ver. BefOrd. Gartenbau. 1861: 182; Fl. des 
Jard. 1862: 123.— Steudel, Nom. 2 ed. 36. (1841).— Otto, Allgem. 
Ciartenzeit. 1842: 51. — Roemer, Fam. Synops. Monogr., Ensatae. 
292. (1847).— Kunth, Enum. 5: 835. (1850).— Koch, Wochenschr. 
Ver. BefOrd. Gartenbau. 1860: 54; 1865: 102; Fl. des Jard. 1861 : 
149; Belg. Hort. 1862: 312.^Jacobi, Hamburg. Gart.-Zeit. 1864: 
460, 461, 500; 1865 : 154; Versuch. 6, 8, 16, 91; Bull. Congr. Bot. 
et Hort. Ill; Wochenschr. Ver. BefOrd. Gartenbau. 1869: 178.— 
Baker, Gard. Chron. n. s. 8: 137. (1877); Handbook AmaryU. 177. 
(1888).— Hemsley, Biol. Centr.-Amer. 8:345. (1882-6). Terrac- 
ciano, Primo Contributo. 29. (1885).— Nicholson, Diet. Grard. 1:40. 
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A. Besaereriana Cels, Cat. 1861: 18; 1865: 18.— Koch, Wochenschr. 
Vcr. Bef5rd. Gartenbau. 1865 : 102.— J. Verschaffelt, Cat. 1866-6: 
40.— Van Houtte, Cat. 113:33; 116:1.(1866). 
A. Besseriana F. A. Haage, Cat. 1861 : 32.— Koch, Wochenschr. 
Ver. Bef5rd. Gartenbau. 1862: 198; 1864: 164.— Jacobi, Hamburg. 
Gart.-Zeit. 1864:500; 1866:155; Bull. Congr. Bot. et Hort. 
Amsterdam. 111. (1866); Versuch. 16, 92; Wochenschr. Ver. Bef6rd. 
Gartenbau. 1869: 178. 
A. Besserreriana Jacobi, Versuch. Index. 4. (1867); Nachtrag. 7. 
(1867). 
7 A, nuuracaniha nigriapina Cels, Cat. 1861 : 19. 

? A. inacroacantha nigrispina Cels, Cat. 1866: 18. 
A. pugionifonnis Zuccarini, Act. Acad. Caes. Leop. Carol. 16' : 676. 
(1833).— Salm, Hort. Dyck. 8, 306. (1834); Bonplandia. 7:91. 
(1859); Wochenschr. Ver. Bef6rd. Gartenbau. 1861: 182; Fl. des 
Jard. 1862: 123.— Herbert, AmaryU. 127. (1837).— Steudel, Norn. 
2 ed. 37. (1841). — Roemer, Fam. Synops. Monogr., Ensatae. 291. 
(1847).— Kunth, Enum. 6:836. (1850).— Koch, Wochenschr. Ver. 
BefOrd. Gartenbau. 1860: 53; 1866: 82, 102; Fl. des Jard. 1861: 
149; Belg. Hort. 1862: 311.^Jacobi, Hamburg. Gart.-Zeit. 1864: 
460, 461, 502; 1866: 260; Bull. Ck>ngr. Bot. et Hort. Amsterdam. 
113. (1866); Versuch. 6, 8, 18, 142.— Baker, Gard. Chron. n s. 8: 
780. (1877); Handbook AmaryU. 193. (1888).— RicasoU, Bull. Soc. 
Tosc. Ort. 8:306. (1878).— Hemsley, Biol. Centr.-Amer. 8:347. 
(1882-6).— Terracciano, Primo Contributo. 48. (1885). 
T A. pugioniferus Cels, Cat. 1861 : 19. 

? it. macroacarUha pugioniferus Cels, Cat. 1866: 18 & Systema. 
A. pugumiforme Peacock, List. 3. (1878). 
A. pugioniformea Segura, El Magney. 4 ed. 124. (1901). 
A, subfaLcata Jacobi, Wochenschr. Ver. BefOrd. Gartenbau. 1869: 179; 
Versuch. Nachtr. 2:75. (1870-1).— Baker, Gard. Chron. n. s. 8: 137. 
(1877); Handbook AmaryU. 177. (1888).— Hemsley, Biol. Centr.- 
Amer. 8: 345. (1882-6).— Terracciano, Primo Contributo. 29. (1885). 
A. Bessereriana Candida De Smet, fat. 1869: 14. — ^Baker, Gard. 
Chron. n. s. 8: 137. (1877). 

A, macrantha Baker, Gard. Chron. n. s. 8: 137. /. £7. 
it. Besaeriana Candida Terracciano, Primo Contributo. 29. (1885). — 
J. C, Gard. Chron. III. 88: 346. (1905). 
A. Bessereriana longi folia glauca Laurentius, Cat. 1869 : 16. 
A. Besserreiana hngi folia glauca Laurentius, Cat. 1869: 15. /. 
A. Besaeriana longi folia glauca Jacobi, Wochenschr. Ver. Bef6rd. 
Gartenbau. 1869: 179; Versuch. Nachtrag. 2:75. (1871). 
A. Beaaereriana gfauca M., Fl. and Pomol. 1870 : 258. /. IB; Gard. Chron. 

1871 : 74 /. «0.— Peacock, List. 2. (1878). 
? A, Carderoyii glauca Corderoy, Gard. Chron. n. s. 8 : 469. (1877). 
? A, macracaniha Umgifolia Cat. Tender PI. Fairmount Park. 5. [1907]. 
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A. linearia Jaoobi, WocheiiBchr. Ver. Bef6rd. Gartenbau. 18M x 179. 
A, Bessereriana Umgifolia viridis Laurentius, Cat. 1889: 15, 16. /. 
A. BesMriana longifolia viridis Jaoobi, Wochenschr. Ver. Befdid. 
Gartenbau. 1869: 179; Vermich. Nachtrag. 2:76. (1871). 
A. Beasereriana viridia M., Fl. & Pomol. 1870 : 258. /. 1. 
A. Beaaereriana T. M., Gard. Chron. 1871 1 74. /. 19, 
A. linearia Jaoobi, Vennich. Nachtrag. 2:76. (1871).~Baker, GanL 
Chron. n. s. 8: 137. (1877); Handbook. 177. (1888).— Hcmdey, 
Biol. Centr.-Amer. 8 1 345. (1882-^).— Terracciano, Primo Ck)ntributo. 
29. (1885). 
A. paudfolia Baker, Gard. Chron. n. s. 9: 266. (1878); Handbook 
AmaryU. 177. (1888).— Hamburg. Gart.-Zeit. 1878: 185.— Garten- 
flora. 27:321. (1878).— Belg. Hort. 1879: 115.— Hemsley, BioL 
Cent.-Amer. 8:347. (1882-^). 
A. oligophifia B&keTf Gard. Chron. n. s. 10:492. (4878); Hand- 
book AmaryU. 177. (1888).— Segura, El Maguey. 4 ed. 84. (1901). 
A. Beaaeriana major Garden. 7 : 456. (1875).— Belg. HoH. 1876: 43. 
A. Beaaereriana major Peacock, List. 2. (1878). 
A, condnna Baker, Gard. Chron. n. s. 8 : 137. (1877) ; Handbook 
Amaryllid. 178. (1888).— Ricaaoli, Bull. Soc. Tosc. Ort. 8:237. 
(1878).— Hemsley, Biol. Centr.-Amer. 8 : 34L (1882-6).— Terrao- 
ciano, Primo Contributo. 29. (1885).— Kew Hand List Tend. 
Monocot. 109. (1897).— Segura, El Maguey. 4 ed. 85. (1901). 
A, audburuenaia Baker, Gard. Chron. n. s. 8: 137, (1877). — Pear 
cock, List. 2. (1878).— Terracciano, Primo Contributo. 29. (1885). 
A. macracantha condnna Terracciano, Primo Contributo. 29. (1885). 
7 A. integrifolia Baker, Handbook AmaryU. 185. (1888).— Voss & Sie- 
bert, Vihnorin's Blumen^rtn. 1037. (1896).— Kew Hand List 
Tend. Monocot. 113. (1897).— Terracciano, BuU. R. Ort. Bot. 
Palermo. 1 : 24. (1897).— Segura, El Maguey. 4 ed. 105. (1901). 

Glaucous throughout. Leaves forming a hemispherical or globoee 
duster along a very short trunk, gray on a yeUowish-green ground color, 
duU, thick and rigid, straight or sometimes falcately curved laterally, 
piano- or somewhat concavo-convex or even biconvex, imiformly spread- 
ing, becoming strongly reflexed at flowering, lanceolate to oblong-lanceo- 
late, 1.8-4 (or exceptionaUy 7)X 20-55 cm.: spine slightly curved, black- 
ish or dark brown, strong and stout, 4-6 or 7 X 15-25 (or exceptionaUy 
45-65 mm.), openly and rather deeply obUquely grooved for much of its 
length, sometimes triquetrous, the raised sides shortly decurrent and the 
center sometimes projecting as a median prolongation into the tissue of 
the leaf: prickles of the same color, 5-50 (usually 15-20) nun. apart 
(exceptionaUy wanting? and often smaU and close near the base), on very 
heavy bases often fleshy below, strong, 2-3 (or even 5) mm. long, straight 
or somewhat curved, mostly upwards, the herbaceous margin commonly 
granulaivroughened and in an aberrant broader form somewhat repand 
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between tbem. Inflorescenoe about 3 m. high, laxly oblong-paniculate 
in the upper half: pedioelfi 2X1-3 mm. Flowers very glaucous, green, 
with a slight purple tinge: ovary 6-7 X 20-25 mm.: tube of perianth 
oblong-conical, 8 X 12-15 mm., bearing the filaments about its middle ; 
segments mostly arcuately incurved, 3X 1^ mm.: style and filaments 
abundantly dotted with purple, 30-40 mm. long: anthers yellow-green, 
purple-dotted. Capsules blue glaucous, broadly oblong, attenuate at each 
end, stipitate and beaked, 25-30 X 40-n55 mm., with a sparse laoework of 
fine fibers between the valves below in dehiscence: seeds black, very 
duU, 6-7X8-9 TDm— Plates 18-28, 

Mexican table-land, from Tehuacan southward at least 
as far as the southern part of the Tomellin Canon. 

Specimens examined: — Spontaneous: Tehuacan, Trelease, 
August 1903, about the northern foot of the Cerro Colorado 
where it is the prevalent species of this group, called "espa- 
dilla;" Rose & Rose, September 1906, no. 11263. Mexia, 
in the Tomellin Canon, Trelease, February 1905.— Ctifti- 
vated: Missouri Botanical Garden, 1888, 1892, 1906. Munich 
Garden, as A. pugwuiformis^iym^ 12, 1853. Palermo Garden, 
Borzi, 1905, — an aberrant leaf with the open attenuate spine 
5 X 50 mm. 

As the only segregates that appear possible with present 
material, may be noted: — 

Leaves of the normal form and size, entire. var. inteffrifolia. 

Leaves large and broad, repand. var. latifolia. 

The first of these is Mr. Baker's A. inteffrifolia, which pos- 
sibly belongs to an entirely different group, and of which 
nothing further seems now ascertainable unless the type, 
which was still living in 1897, may exist at Kew. The second, 
which perhaps is A. Bessereriana major, and also A, sudbury- 
ensis of the Peacock garden that was made the type of A. 
condnna Baker, is known to me only from two large sterile 
plants observed in February 1905 in the mountains behind 
the Riego hotel at Tehuacan, and from a leaf sent from 
Tehuacan by Dr. R. Endlich in 1907 (no. 1929). Its large 
somewhat flexuous spine and subrepand margin suggest a 
possibility of hybridization with the associated A. Verschaf- 
feUii. A plant cultivated at Fairmount Park as A. macro- 
caniha longifolia, though clearly of this species, is peculiar in 
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that the unusually large fleshy cushions of the prickles com- 
monly point obliquely downwards. 

The remarkable pedicel-like ovaries and larger flowers 
of the Munich sheet of A. fugwaijormis^ if reobserved with 
the narrower tjrpe of foliage may subsequently afiford means 
for the segregation of the latter species. 

Agave Karwinskii Zuccarini, Act. Acad. Caes. Leop. Carol. 
16': 677. (1833).— Steudel, Nom. 2 ed. 36. (1841).— 
Otto, Allgem. Gartenzeit. 1842 : 50. — Roemer, Fam. 
Synops. Monogr., Ensatae. 291. (1847).— Kunth, 
Enum. 5:837. (1850).— Salm, Bonplandia. 7:90. 
(1859) ; Wochenschr. Ver. Beford. Gartenbau. 1861 : 
182; n. des Jard. 1862 : 123.-^acobi, Hamburg. Gart.- 
Zeit. 1864: 460, 461, 500; 1865 : 156; Bull. Cong. Bot. 
et Hort. Amsterdam. 111. (1866); Versuch. 6, 8, 16, 
93. — Koch, Wochenschr. Ver. Beford. Gartenbau. 
1865 : 101. — Engelmann, Trans. Acad. St. Louis. 3 : 317. 
(1875); Bot. Works. 312. (1887).— Baker, Gard. (3hron. 
n. s. 8 : 397. (1877) ; Handbook Amaryll. 181. (1888).— 
Hemsley, Biol. Centr.-Amer. 3:348. (1882-6).— Ter- 
racciano, Primo CSontributo. 44. (1885). — Weber in 
Bois, Diet. 52. (1893). 

A. Karwinaikiana Herbert, Amaryll. 128. (1837). — Kunth, Enum. 6 1 

837. (1850).— Terracciano, Primo Contributo. 44. (1885). 
A, Karvnrukyi Koch, Wochenschr. Ver. Befdrd. Gartenbau. 8 : 48. 

(1860); Fl. des Jard. 1861 s 148; Belg. Hort. 1862 : 310. 
7 it. Karmnsky Groenewegen, Cat. 1866 : 47. 
7 A, Karewinskii Peacock, List. 2. (1878). 
A. sp. MacDougal, Joum. N. Y. Bot. Gard. 8 : 9. / tf. (1907).— Treleaae, 

Pop. Sci. Monthly. 70 1 219. (1907). 
A, Carderoyii De Smet, Cat. 1869 : 14.— Peacock, List. 2. (1878).— 

Corderoy, Gard. Chron. n. s. 8 : 469. (1877). — Without description. 
A. Corderoyi Belg. Hort. 1874 : 25. — ^Without description. — ^Baker, 

Gard. Chron. n. s. 8 : 398. /. 79, (1877); Handbook Amaryll. 182. 

(1888).— Ricasoli, Bull. Soc. Tosc. Ort. 3:241. (1878).— Belg. 

Hort. 1880 : 276.— Terracciano, Primo CJontributo. 45. (1885.) — 

Nicholson, Diet. Gard. 1 ; 39.— Dodge, Rept. Fiber Invest. (U. 8. 

Dep. Agr.). 5 : 43. (1893).— Kew Hand List Tend. Monocot. 109. 

(1897).— Von der Heiden, Cat. 1879: 11.— Rose in Bailey, Cyclop. 

Amer. Hort. 1 : 36. (1900).— Segura, El Maguey. 4 ed. 95. (1901).— 

Braun, Der Pflanzer. 2: 233. (1906). 
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? A, Corderoyi brevifolia Belg. Hort. 1875 : 43. 
7 A. Corderoyi longifdia Von der Heiden, Cat. 1879 : 11. 
A. Bakeri Roas, Boll. Soc. Sc. Nat. ed Econom. Palermo. 1894'; Icon, et 

Descr. Panonn. 4. pi. 2. (1896).— Terracciano, Boll. R. Ort. Bot. 

Palenno. 2 : 126. (1898). 
?? A.texa Salm, Hort. Dyck. 8. (1834).— Steudel, Norn. 2 ed. 36. (1841).— 

Otto, Allgem. Gartenzeit. 1842 : 50, 51. — Roemer, Fam. Synops. 

Monogr., Ensatae. 292. (1847).— Kunth, Entim. 6 : 837-8. (1850).— 

Thus far, name only. — Salm, Bonplandia 7:90. (1859); Wochen- 

achr. Ver. BefOrd. Gartenbau. 18G1 : 182; Fl. des Jard. 1862: 124.— 

Koch, Wochenschr. Ver. Beford. Gartenbau. 18A0 : 48; Fl. des Jard. 

1861 : 148; Belg. Hort. 1862 : 310.— Jacobi, Hamburg. Garten-Zeit. 

1864:460; 1865: 263; Bull. Cong. Bot. et Hort. Amsterdam. 

113. (1866); Verauch. 146.— Terracciano, Primo Contributo. 44. 

(1885). 

Usually not at all, and at most transiently, glaucescent. Leaves form- 
ing an oblong cluster along a trunk at length 1-3 or 4 m. high, light or 
olive green, dull or slightly glossy, thick and rigid, usually straight, con- 
cavo-convex, ascending to reflexed, narrowly oblong or lanceolate, 1.5-4 
X 35-70 cm.: spine from dark brown becoming grayish, strong and stout, 
3-6 X 25-50 mm., terete or somewhat triquetrously keeled, openly and 
shallowly grooved below, the raised sides decurrent sometimes for an 
equal or greater length and the center usually projecting as a median 
point into the tissue of the leaf: prickles nearly black, on mature leaves 
25-45 nun. apart, sometimes closer near the base, stout and strong, 3- 
(mostly) 5 mm. long, their gradually acute long cusps usually strongly 
upcurved, the little raised bases sometimes rhombically inserted, the mar- 
gin neariy straight and usually smooth between them. Inflorescence 
4-6 m. high, laxly oblong-paniculate in the upper half: pedicels 2 X 2-3 
mm. Flowers olive, brownish, or purplish green: ovary 7-9 X 25 mm. : 
tube of perianth oblong-conical, 10-12 X 10-18 nun., bearing the filaments 
above its middle; segments erect, 4-^5 X 15 mm.: style and filaments 
dotted with purple, 35-45 mm. long. Capsules oblong, brown, shortly 
stipitate and beaked, 25 X 35-50 nun., the dehiscent valves sparingly con- 
nected by interlacing fibers: seeds black, somewhat glossy, apparently 
narrower, 4-6X8 mm. — Plates 29~S1 /. 1, 

Mexican table-land, from Tehuacan southward at least as 
far as Mitla, where it is somewhat planted for hedges. 

Specimens examined: — Spontanecms: Tehuacan, Trelease, 
August 1903, especially abundant between the southern side 
df the Cerro Colorado and the village La Huerta, called 
" candellillo," and an aberrant form with enormous open end 
spines 7 X 40 mm., Trelease, February 1905; Rose and Rose, 
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September 1906, no. 11262. Mitla, Rose and Rose, September 
1906, no. 11302, IISIO.— Cultivated: Missouri Botanical Gar- 
den in 1888, 1899 and 1906 (as A. Corderoyi). Palenno Bo- 
tanical Garden, 1905 (as A. Bakeri). 

Agave rubescens Salm, Hort. Dyck. 8, 306. (1834); Bon- 
plandia. 7 : 91. (1859) ; Wochenschr. Ver. BefSrd. Garten- 
bau. 1861:182; Fl. des Jard. 1862: 124.— Bosse, 
Handbuch. 205. (1840).— Steudel, Nom. 2 ed. 37. 
(1841).— Otto, Allgem. Gartenzeit. 1842: 51.— Roemer, 
Fam. Synops. Monogr., Ensatae. 292. (1847).— Kunth, 
Enum. 5 : 835 (1850).— Koch, Wochenschr. Ver. Beford. 
Gartenbau. 1860 : 54; Fl. des Jard. 1861: 150; Belg. 
Hort. 1862 : 313.— Jacobi, Hamburg. Gart.-Zeit. 1864 : 
460; 502; 1865 : 261; Bull. Cong. Bot. et Hort. Amster- 
dam. 113. (1866); Versuch. 6, 143.— Baker, Gard. Chron. 
n. s. 8: 780. (1877); Handbook Amaryll. 194. (1888).— 
Bicasoli, Bull. Soc. Tosc. Ort. 3: 306. (1878).— Hems- 
ley, Biol. Centr.-Amer. 3:348. (1882-6).— Segura, El 
Maguey. 4 ed. 126. (1901). 

A, flaccida Salm, Hort. Dyck. 306. (1S34); Bonplandia, 7 : 91. (1859).— 
Steudel, Nom. 2 ed. 36. (1841).— Otto, Allgem. Gartenzeit. 1842: 
61.— Kunth, Enum. 5 : 835. (1850).— Koch, Wochenschr. Ver. 
BefOrd. Gartenbau. 1860: 54; 1865: 101; Fl. des Jard. 1861 : 150; 
Belg. Hort. 1862 : 313.— Jacobi, Hamburg. Gart.-Zeit. 1864:461; 
Versuch. 6. 

A. punctoto Salm, Hort. Dyck. 8, 306. (1834);Bonplandia,7 : 91.(1859).— 
Steudel, Nom. 2 ed. 37. (1841).—? Otto, AUgem. Gartenzeit. 
1842: 50.— Roemer, Fam. Synops. Monogr., Ensatae. 292. (1847).— 
Kunth, Enum. 5 : 837. (1850).— Koch, Wochenschr. Ver. Befdrd. 
Gartenbau. 1860: 54; Fl. des Jard. 1861 : 150; Belg. Hort. 1862 : 
313.— Jacobi, Hamburg. Gart.-Zeit. 1864:460, 461, 502; Bull. 
Congr. Bot. et Hort. Amsterdam. 113. (1866); Versuch. 6, 18, 143.— 
Terracciano, Primo Contributo. 44. (1885). 

? A, aemdata Steudel, Nom. 2 ed. 37. (1841).— Otto, Allgem. Garten- 
zeit. 1842 : 51. — Roemer, Fam. Synops. Monogr., Ensatae. 292. 
(1847).— Kunth, Enum. 5 : 838. (1850).— Thus far without descrip- 
tion.— Salm, Bonplandia. 7 : 91. (1859); Wochenschr. Ver. Befdrd. 
Gartenbau. 1861: 182; Fl. des Jard 1862: 124.— Koch, Wochen- 
schr. Ver. Befdrd. Gartenbau. 1860 : 54; Fl. des Jard. 1861 : 150; 
Belg. Hort. 1862 : 312.— Jacobi, Hamburg. Gart.-Zeit. 1864: 461, 
502; 1865 : 260; Bull. Cong. Bot. et Hort. Amsterdam. 113. (1866); 
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Vereuch. 6, 8, 18, 142.— Baker, Gard. Chron. n. s. 8 : 780. (1877); 

Handbook Amaryll. 193. (1888).— Ricasoli, Bull. Soc. Tosc. Ort. 8 : 

306. (1878).— Hemsley, Biol. Centr.-Amer. 8 1 350. (1882-6).- 

Terracciano, Primo Contributo. 47. (1885). — Segura, El Maguey. 4 ed. 

125. (1901). 
A, denaispina Gels, Cat. 1865. Systema. 
?7 A. enibescens Ellemeet, Belg. Hort. 1871 1 119.— Terracciano, Bull. 

R. Ort. Bot. Palermo. 1 1 26. (1897).— Rose in Bailey, Cyclop. Amer. 

Hort 1 1 36. (1900). 
Essentially acaulescent. Leaves gray-green rather than glaucous; 
often purple tinged, rather thin, subflaccid, concave and often recurving, 
when young, rigidly spreading in maturity, elongate-lanceolate to oblong, 
at length 5X 75 cm.: spine gray- or purple-brown, somewhat flezuous, 
strong and rather stout, 4 X 25 mm., at length openly obliquely grooved, 
with a low median keel, the raised sides shortly decurrent: prickles from 
orange becoming brown, 5-10 or in maturity mostly 10-20 or 25 mm. 
apart, narrow-based, very slender, at length 3-4 mm. long, upciuved, some- 
times with a double flexure, the yellow cartilaginous nearly smooth maigin 
straight between them. Inflorescence some 3 m. high, paniculate above. 
Flowers and capsules unknown. Seeds black, very dull, large, 7-8 X H 
mm.— 'Plates SI /. eS4. 

Mexican table-land, in the vicinity of Oaxaca. 

Specimens examined: — North of Tehuacan, Endlich, April 
1907, no. 1918. El Parian, on the Mexican Southern Rail- 
road, Trelease, February 1905, mature foliage and a young 
leaf corresponding to the type descriptiop; — a small specimen 
from the same collection cultivated at the Missouri Botanical 
Garden. 

Smaller seeds, 5-6 X 8-9 mm., collected from an old in- 
florescence on the road between Oaxaca and Mitla (Trelease, 
March 1903, no. 169-03) in association with A. Karmnskiiy 
to which they were supposed to belong, have developed into 
seedlings obviously different from the latter, and belonging 
near to if they do not actually represent A. rubescens. It is 
possible that young plants from the Sartorius finca **E1 
Mirador," to the northeast, collected by Purpus, also repre- 
sent this species. 

A, rubescens, as here imderstood, is apparently of the alli- 
ance of A. tequilana and its relatives of the western slope, 
the "zapupe" of the Southeast, and the Indian species A, 
Cantala: the marginal prickles of mature leaves are almost 
exactly those of A. Jacquiniana, but the end spine is here 
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decurrent along a short quadrate channel, while it stops ab- 
ruptly in the latter, which is one of the "Sisalanae." The 
present description, from very scanty material, may serve 
for its differentiation from its geographic associates only. 



EXPLANATION OF PLATES. 

Plate 18. — Agave macroaeantha, one specimen with denuded old panicle, 
at the northern side of the Cerro Colorado, Tehuacan, August 1903. 

Plate 19. — Agave macroacantha. Above, two specimens at the northern 
side of the Cerro Colorado, Tehuacan, August 1903. Below, two specimen 
plants grown at the Missouri Botanical Garden as A, Beeseriana, 1887. 

Plate 20. — Agave macroacantha in an early stage of flowering. One of 
the Biissouri Botanical Garden plants of A. Bessenaiuif July 1906. 

Plate 21. — Agave macroacantha. The same plant, bearing numerous 
bulbils after flowering, autumn of 1906. 

Plate 22. — Agave macroacantha. Apex and base of leaf of the same gar- 
den plant, July 1906, natural size. 

Plate 23. — Agave macroacantha, in fruit, on the hills above Mexia, Feb- 
ruary, 1905. 

Plate 24. — Agave macroacantha. Flowers, partly grown capsule, and 
young bulbils of the Missouri Botanical Garden plant, 1906, natural size. 

Plate 25. — Agave mncroacantha. Capsules, seeds and seedlings of the 
Mexia plant (the latter two years old), natural size. 

Plate 26. — Agave macroacantha^ Agave pugioniformis of theMimich Bo- 
tanical Garden, Jime 12, 1853, natural size.— Obligingly photographed by 
Professor Radlkofer in 1906. 

Plate 27. — Agave macroacantha latifolia, west of Tehuacan, February 
1905. 

Plate 28. — Agave macroacantha latifolia, showing spines and mai^ginal 
characters of several leaves of the above, natural size. 

Plate 29. — Agave Karwinakii, before the Cerro Colorado back of La 
Huerta, near Tehuacan, August 1903. 

Plate 30. — Agave Karminskii, near Mitla. — Photographed by Professor 
MacDougal in September 1906. 

Plate 31. — Agave Karwinskii. Capsules, from Tehuacan, Rose & Rose, 
no. 11262, natiu'al size. A. rubescens? Seed, from Mitla road, natural size. 

Plate 32. — Agave rubescem. Young plant from El Parian, cultivated at 
the Missouri Botanical Garden, 1907. 

Plate 33. — Agave rubescens. Below, leaves of the young garden plant. 
Above, leaf collected from a young plant at El Parian, natural size. 

Plate 34. — A gave rubeacens. Spine and margin of leaf from near Tehuacan, 
Endlich, no. 1918; and, belowj end and middle of a mature leaf from El 
Parian, natural size. 
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